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Fight inflation with a Bernzomatic 
Jet Torch Kit. 

Why hire somebody? A propane torch 
lets you solder things, thaw things, 

fix things, make things. 25 million 
homes have one. How about yours? 
From $5.95. 


Give gifts of warmth from Bernzomatic 
Recommended by the world's leading 
authority on gifts. 
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Give yourself some Bernzomatic 
Foam Fire Extinguishers. 

You know you need them. Now you 
can afford them. Bernzomatic gives 
you the lowest cost U.L. listed 
extinguisher made. For kitchen, 
workshop, car, camper or sleigh. 
From $3.89. 


Deluxe Bernzcutter Kit lets you 
cut up. 


Cut floor tiles. Cut aluminum gutters. 


1 


Cut sheet plastic for counter tops. 
Cut decorating and fix it costs. 
About the only thing you can't 
cut with a Bernzcutter is 

yourself. From $5.95. 


We've had it with ties, wallets, and 
after-shave lotions. 

After all, originality is our 
stock-in-trade. 

Which is why we're recommending 
Bernzomatic gifts this Christmas. 

Claus says all men like to putter, 
tinker, and fix . . . so they're bound 
10 get a buzz out of Bernzomatic 
gifts. 

Claus says nobody's ever been 
bored by a Bernzomatic gift. 

Claus says Bernzomatic gifts are 
great gifts. Period. What do | say? 

Go to your favorite hardware 
department and buy Bernzomatic. 
What do you say? 
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It's news! It’s ready for production. It's cheap. And it works well. 


Giant Tri-Jets Are Coming By BEN KOCIVAR pace so 


Huge airbuses will serve you where the legendary 747 can't land. 


Gus Turns Up for Christmas pace 65 
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` m DOUGH. 


DURATITE® plastic Wood Dough by 
DAP. The superior one-time wood 
filler. Virtually shrinkproof. Easy to 
handle. Dries hard as wood — sands 


smooth. Takes stains. Comes in nat- 


the 
glue 
fixer 


polyvinyl resin adhesive 


DURATITE® White Glue by DAP. Sets 
fast for a quick, permanent bond 
stronger than wood itself. Dries clear. 
Use for paper, fabrics, all porous sur- 
faces. Handy squeeze bottle with 
applicator spout. 


DAP 


Also available in Canada 


DAP Inc., 
Dayton, Oh. 45401 
Subsidiary of 
Phough. Inc. 
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Whats New 


NEXT MONTH 


Science Makes an Age-Old Dream Come True: 
Man Flies Under His Own Power! 


Now Computers Guide You Through Traffic Snarls 
10,000 Miles in the Vega—Ditto in the Pinto 


Everything You Always Wanted to Know About 
Those Little Batteries . . . But Didn't Want to Ask 


The Fantastic Plastic Plane: A Flying Model T? 
What You Should Know About Torque Wrenches 
PLUS 


Many more articles, 10 popular every-month features, and a big 
What's New section to keep you up-to-the-minute on boating, 
electronics, photography, tools, your car, home, shop, and yard. 


Ms 


7 
gest two additional rules, however. J 


First, for adequate lighting, use fluores- 


cent lamps. They’ve worked best for me. 


Second, dust and dirt can be a hazard, 
especially sawdust, which will explode 
under certain conditions. So keep your | 
shop clean, as well as uncluttered. 

M. Ross, San Antonio, Tex. 


Al Kaufman’s cartoon [Oct.] was cute, 
but many states prohibit persons from ^ 
riding in trailers while in tow. 

Kim BAUGRUD, Racine, Wis. | 
F 


Just cartoonists’ license 
F 
1 


Difference of opinion 


Bruce Klein's criticism [PS Readers" 
Talk Back, Oct.] of the system using . 
water from a swimming pool to cool the * 
condenser of an air conditioner is valid 
in Wisconsin, but I have successfully ! 
used a variation of this idea in Florida. 
We have a dual source of cooling water 3 
—artesian well or pool water—by open- 
ing and closing the appropriate gate} 
valves. 

In Florida, we air condition about j 
eight months of the year. So, in spring 
we heat the pool water to swimming 
temperature. In summer, we switch to 
cool well water for coolant, dump-, 
ing the warm water in a drainage 
ditch. In fall, we again 1 
switch to pool water. We 
gain at least two months of 
swimming each year, plus 
the advantage of periodic 
heating during windy 
weather. 

Bog BARKER, 
satellite Beach, Fla. 


Front brakes-on flasher : 


The front brake-warning device shown 
in What's New for Your Car [Sept.] is. 
similar to the system I installed on my 
Opel Kadett, which is equipped with a , 
burglar alarm and another switch that 
warns you the emergency flasher is, 
working. 1 

I connected the emergency-flasher | 
wire to the parking-lights wire, and now ' 
my front parking lights beam in amber 
whenever I step on the brakes. This‘ 
does not affect the turn signals, which 
still blink. 

SscT. ALFRED BUNDA. APO NYC | 


Aerobic sewage treatment 


We were pleased that E. F. Lindsley 
used a photo of BiO, Systems' model 
600 Sani-Cell with his article “Aer- 


PS Readers 
Talk Back | 
Where you voice your f 


views... and the editors 
do the listening 


CB help for disabled cars 


Ive just finished reading your very 
good article “New Help for Cars in 
Trouble” [Oct.]. Td like to know where 
I can get information on getting some 
REACT stations started in this north- 
west region of Montana. Incidentally, 
the price of a CB license is not $8. As 
of Aug. 1, the price went to $20 for five 
years, plus $1.25 for Part 95 of the FCC 
regulations. Part 95 governs the use of 
CB radios and you must own and have 
read a copy of the regulations before 
you get your ticket. 

RICHARD D. ENGEL, KRD 2439 
Polson, Mont. 


Check with REACT national head- 
quarters. 205 W. Wacker Dr., Chicago 
60606. on how to get stations started. 


... You did make one mistake about 
the cost of the license, but at any price 
CB is great for a car when there is an 
emergency. And the license is good for 
five years. In my area, we 
have three organizations 
who monitor CB—one a po- 
lice department. I belong 
to Lema, Pa., REACT in 
Allentown and have helped 
in several emergencies. 
MARK WITHERS, KCK-6233 

Bethlehem, Pa. 


The mod squad 


My husband was so intrigued with 
the “Sculpture Chairs for the New 
Generation" [Aug.] that he made one 


ý SS EET . mM 
Wa P ELM J . 
Sk! 7 0S SANI NC RENE NEP 


for each of our children. Aren't they 
great? And comfortable. too. 
Mrs. RoNNIE FLINT. Omaha, Nebr. 


Leading the way to safety 


"New Safety Rules for Power Tools” 
[Oct.] is a good example of why your 
magazine leads the field. I would sug- 
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Nicholson 
helps you 
do it 
yourself. 


Half the pride of ‘‘doing it yourself" 
comes from the professional look 
of a job well done, whether it's a 
new "do it from scratch’ project 
or just ordinary maintenance. 


Nicholson files and saws are made 
for the kinds of work you do. That 
means they do a lot toward help- 
ing you do a good job that looks 
like a good job — every time. 

No matter what the job, it's an 
advantage to start out with Nich- 
olson tools. Get them at your hard- 
ware or building supply dealer. 


Micholso 
SE es 


Nicholson File Co., Providence, R.I 


Send me "File Filosophy" — the 
best little free book on file history, 
design, use, and care ever printed. 


gem File Company P 


Providence, R.I. 02904 
Name 


Address . ci 
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WHO ELSE WANTS A BIG 
RAISE IN PAY? 


has helped others to move up to better 
paying positions with increased prestige. 


Look at these pleased reports from LaSalle students. Many suc-‏ السو 
jumped over $6,500." Te A cess stories of this kind come to us every year— from people who‏ : 
Norbert Kaitan, " began their career planning by mailing the LaSalle coupon for‏ 
Ridgewood, N.Y. i information.‏ 5 
LaSalle students have one ambition in common- to get out of‏ = | 
the ranks of the untrained and earn more money and respect in a‏ 
better job. Isn’t that your goal too?‏ 

Without interfering with your present work—and by devoting 
only a little of your spare time— you too can prepare for advance- 
ment in the field of your choice through LaSalle home study. The 
cost is low. 

LaSalle has been a leader in home education for more than sixty 
years, enrolling over 2,000,000 ambitious men and women in its 
many courses. You study under the supervision of LaSalle’s experi- 
enced faculty. Upon satisfactory completion of your study, you re- 
ceive the LaSalle diploma—a recognized and respected credential. 

Check the subject you are interested in — then send the coupon 
below for FREE booklet. No obligation. Mail to LaSalle, 417 S. 
Dearborn Street, Chicago, Illinois 60605. 


orge R- TOR 
ae Bridgewatê': Mass 


2 e pien a i LaSal« Euler: 35 دو عه دايا‎ ty 


(Confidential — please answer all questions) 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution « 417 S. Dearborn Street, Dept. 60-101, Chicago, Illinois 60605 


| have answered the questions in this confidential questionnaire. Please send me full 
information on how | may prepare in my spare time for the field | have checked below. 


| tac d 
4 ACCOUNTING COMPUTER PROGRAMMING 
[] Complete Accounting Basic Training 
[] Income Tax 
[] CPA Training LANGUAGE INSTRUCTION 
[] Bookkeeping O French 

O Spanish 


BUSINESS MANAGEMENT INTERIOR DECORATING 


Û Introduction to [] Complete Training 
tat Fi £ Business Management 
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[] Complete Drafting ÛJ Oil, Water Color Painting 
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REAL ESTATE HIGH SCHOOL 

L] Complete Real Estate : 

ÛJ Real Estate Brokerage Blah senos CUm 

O Real Estate Managament HOTEL/ MOTEL 

years | MANAGEMENT 

= LAW COURSES LJ] Hotel Executive Training 
O Motel Management 


O Bachelor of Laws Degree 
[] Business Law STENOTYPE 
[] Insurance Law 2 
PRESENT EMPLOYMENT: J Claim Adjusting Law F Machine ene 

| ظ‎ i . L] Law for Police Officers CAREERS FOR WOMEN 
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ered by a super flywheel [PS Readers 4 
Talk Back, Oct.] is aptly pointed out by | 
reader Stephen Eisenstein. The electric " 
car may not, of itself, produce pollution, | 
but what about the prime source of 
power—the power plant? Not only is d 
a source of thermal pollution, but our 
power plants are already badly over- 4 
worked. Evidence of this can be seen 
in the increasing number of massive , 
power failures around the countrv. Can 4 
you visualize the results of 80 million | 
autos being recharged every night? d 
The solution may be found in " Minto's 
Unique Steamless 'Steam' Car" Oct. | 
p. 51]. This really sounds like a winner. , 
The ironic part of it is that the idea was 
turned down by American manufactur- | 
ers, so once again the Japanese are | 
ahead of us. | 
R. E. ALTMAN, Grand Rapids, Mich. 


... Here we go again. Everyone wants 
to electrify his bicycle, tricycle, or what] 
ever just so he can claim he is helping ^ 
reduce pollution. They have no safety ; 
considerations, nor any regard for the | 
pollution they themselves are creating. + 
An example: Roy Paananen's "How to , 
Power a Hicycle with a Car Battery" 
[Oct.]. He doubles the weight of the , 
bike with the addition of a battery and 
motor; then he removes one of the two ; 
braking systems to make room for that 
motor. I just can't see that rear caliper 
brake stopping the bike with the motor ^ 
running. There is also pol- 
lution in some form in gen- 
erating electricity to charge 
his battery. Lets think 
about all the side effects 
before we decide that elec- 
tric vehicles are the answer. 

Davip E. PASTOR, 
Fairfield, Ga. 


M - 


Want to get something off your chest? 
Write “Readers Talk Back," 
Popular Science, 355 Lexington Ave., i 
New York, N.Y. 10017. | 


uu cuum D D te eae a i 
TO CHANGE YOUR ADDRESS : 
or to enter a subscription at 1 yr. $5, 
2 yrs. $9, or 3 yrs. $12, mail this form. 
to: Robert Harlan, POPULAR SCIENCE, 
P.O. Box 2871, Boulder, Colo. 80302., 


. Are You Moving Soon? 


p If you are planning to move, 
ATTACH = please notify us 6 weeks in 
advance and we'll make 
subscription 


ri 


LABEL 


` sure your 
HERE | moves with you. Please use 


0 this form and attach your 


= magazine address label. 


Name | 


EE 


New Address 


—— = — === 


Moving Date — 
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ohies—It Can Salve Your Sewage Prob- 
lems, Too" [Oct.]. We would have been 
even more pleased at being identified 

as were two of our competitors. 
D. O. SMART. BiO., Systems, Inc. 
Kansas Citv, Mo. 


PS snowmobile shelter 


Here's the backyard storage unit I 
built, as guided by “A Security Shelter 


for Your Snowmobile" [Dec. '69]. I 
widened it and omitted the back ramp 
and the knock-down feature. It cost less 
than most metal prefab jobs and is much 
sturdier and more long-lasting. Thank 
you for the idea. 

A. K. PEDERSEN, Virginia Beach, Va. 


Safe way to carry ballast 


I agree with R. J. Rawl who says 
carrving sandbags for ballast in pick- 
ups is dangerous [PS Readers Talk 
Back, Oct.]. The bags slide easily, 
freeze in winter, and break open or leak. 

I use four water-filled tires mounted 
on wheels. They weigh 
about 500 pounds and im- 
prove the ride of my pick- 
up. A barrier set between 
wheel housings can hold 
them in place if vou're a 
hot rod. 

R. F. GULDIN, 


Cinnaminson, N.J. 


Electronic 
cross-talk 


I seem to have 
stumbled across a 
misprint in the Oc- 
tober Whats New 
in Electronics. You 
transposed the cap- 
tions for the Ray- 
guard X-ray warning 
meter and the Mi- 
crodek ray meter. 

JIM BEALL 
Scarsdale, N.Y. 


Right. Correctly 
labeled at left. at 
top: the Rayguard; 
below: Mierodek. 


Pollution problems 


What G. R. Biner Jr. overlooks when 
he says we should produce an auto pow- 
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Put your favorite tobacco in any 
Yello-Bole pipe. The new honey lining in 
the imported briar bowl gives you the 
mildest, most flavorful smoke you've ever 
tasted. 

lf not, return the pipe with your sales 
slip to Yello-Bole, and we'll refund your 
purchase price. 

Free booklet shows how to smoke a 
pipe; styles $3.50 to $6.95. Write 
Yello-Bole Pipes, Inc., New York, N.Y. 
10022, Dept. U2. 


We guarantee 
you'll like it. 


we put honey in the bowl 


CHR 


YSLER 
MOTORS CORPORATION 


"Ride and handling. Huge cargo space. Excellent visibility. General pitch.” Motor Trend. Now add torsion-bar suspension, front disc brakes, 
sturdiness. Overall, we were impressed with the new Simca." Sports a rear seat that folds to give you a 41 cubic foot cargo area and an 
Car Graphic. “On the road the car is very stable, a general charac- engine that delivers 25 to 35 mpg. Is it any wonder Motor Trend calls it 
teristic of front-wheel-drive, but the ride is excellent too with little “a machine of many surprises”? * 


“Simca does everything a 
small automobile should do...and 


99 


then some...with 6265© Carana Driver Magazine 


ا ا ااا ااا ااا ر s‏ 


Mail this coupon to Simca Reprints, W 
Box 7749, Detroit, Michigan 48207. | 
We'll send you four automotive maga- 
rine reviews of our Simca, We'll let 
them do our talking 

PS-12 


"We are here to tell you Bonnie and Clyde "Much of the energy is concentrated on the 
would still be on the loose if they d hot-wired seats. which are surely vinyl-covered down 
a Simca," ^ Motor Trend. pillows in disguise." * Car and Driver. 


*The above quotes are in reference to the 1970 Simca. Mem 
Minor delail improvements. but no mechanical changes, have been made for 1971, CHRYSLER] 
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Simca. From the Chrysler-Plymouth people. 


For the name of your nearest Simca Dealer, call (800) 243-6000; we pay for the call. In Connecticut, call (800) 942-0655. 


sways badly when changing lanes, or 
on a crowded road. Would heavy-duty 
shocks or air bags on rear springs help 
much? 

LYLE R. Price, Hudson, N.H. 


You could put disks on the front and 
that’s a good idea, but we may not agree 
on the definition of "easy." It is easy 
only if $200 or $300 cost doesn't shake 
vou up. When a car sways on a crown 
road or on a divider strip, usually the 
problem is "roll steer" —that is, as the 
car rolls or sways, the front, or rear, or 
all wheels move around and actually 
steer the car. Only thing you can do 
about this is improve all parts that affect 
stability: tires, shocks. springs, and 
swaybar front and rear. 


I’ve been told by some mechanics that 
spark plugs build up resistance and 
aren’t good for much over 10,000 miles. 
and should be replaced. I maintain that 
as long as they aren't burned or broken 
and check out okay on a plug tester, 
they should be good regardless of miles 
used. I've seen a lot of plugs discarded 
(including some of mine), that looked 
as good to me as their replacements. 
Please steer me right. 

GEORGE ARDOFF, New London, Minn. 


Generally it's a good idea to replace 
spark plugs at 10,000 miles. True, many 
are not shot at 10,000, but they do oper- 
ate at some loss from new. As a rule, 
mileage will be improved enough to 
make up the extra cost of new plugs. 
There is no fast rule on how long 10 use 
plugs. I’ve seen them completely shot 
in 1,500 miles, and have seen some that 
lasted 35,000 miles—but the latter are 
the exception. 


My 1970 Oldsmobile came with resis- 
tor spark plugs, but mechanics at two 
different Olds garages have told me that 
these have a high failure rate. They 
said that the plugs are too cold and that 
the spark “blows out.” On the other 
hand, I have been told that I have to use 
resistor plugs because all other resistors 
have been eliminated. Is this true? 
Would regular plugs be better? 

JERRY MERKLEY, Arlington, Va. 


Believe me or not, the Oldsmobile 
people know more about Olds engines 
and the proper plugs for them than any- 
body else in the world! 


Would the exhaust gas analyzers that 
both Wards and Sears sell at about 0 
be of any use to the Saturday mechanic? 
Several years ago I had a station wagon 
checked with one and found much too 
rich a mixture that wouldn’t have been 
discovered otherwise. How handy would 
one be at home? 

C. H. Burk, Arlington, Texas 


I'd say you wouldn't ordinarily need 
one—not often enough to justify the cost. 
But when in trouble it's a good idea to 
go to a good shop that has one and 
knows how to use it. Actually, once a 
carburetor is right it doesn't stray. Very 
little wear occurs in carbs. Richness or 
leanness usually comes from the air 
cleaner, fuel pump, or other controls or 
accessories that work with the carb. 


sure light comes on. If standing when 
stopped, with engine running, the light 
goes off in five to 10 seconds. If I accel- 
erate immediately after stopping, the 
light goes off just as the surge of thrust 
takes effect. I've checked for a fast 
enough idling speed, changed oil every 
2,000 miles, and made certain the oil 
level was okay, with no effect. Also, the 
dealer switched the oil-pressure light 
switch a couple of months ago- still with- 
out any change. What could cause this? 
Can it be fixed? If not, will it do any 
harm? 

MARTIN FLOWERMAN. Cleveland 


If it is doing this on very hard brak- 
ing. it's because the oil has run away 
from the oil-pump pickup. Either get a 
high-performance oil pan or ease up on 
the braking. 


My 1966 Mustang six with three- 
speed manual transmission, synchro- 
mesh in second and third gears, has 
worn out six transmissions in 91,000 
miles. The Ford service manager told 
me that sagging rear springs caused too 
much angle on the drive shaft, and that 
it had been rectified by new rear leaf 
springs. My latest problem was oil leak- 
ing out of the transmission, making third 
gear inoperative. For this, the transmis- 
sion was rebuilt at Ford and the seal in 
the rear replaced. It still gives trouble. 
What's your solution? If it entails re- 
placement, what transmission do you 
suggest? 

S. F. KAPLAN, Brooklyn, N.Y. 


Ford makes a heavy-duty three-speed 
that will fit pretty close; and what about 
a manual four-speed? Sounds to me as 
though you must load your car and run 
it hard. I think that replacement would 
be the cheapest way out, compared to 
trying to beef up your present transmis- 
sion. But be sure that the engine and 
rear pinion angle are alike, and that the 
drive-shaft and U joints are okay. 


My 1968 Ford Squire wagon has power 
steering, auto transmission, and regular 
suspension. It has low mileage and the 
front end was aligned 2,000 miles back. 
The standard brakes are inadequate, so 
Id like to install a power disk system 
from ‘69 or 70. Can this be done easily? 
I have two radials on the rear and plan 
to install radials on the front as soon as 
those tires need replacement. The car 


"Say, Smokey—” 


A clinic on cars by America's 
most famous mechanic 


Each month in POPULAR Science Smokey Yunick 
answers questions on cars—family cars, high- 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—"' Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


Help! I can't steer or stop my '68 
Torino and I am afraid of it. but can't 
afford to sell it. It is very unstable at 
speeds over 50 and is especially sensi- 
tive to crosswinds. In addition, the drum 
brakes lack stopping ability at speeds 
above 40 mph. Ive had the front end 
realigned five times, installed heavy- 
duty Monroe shocks, swapped the origi- 
nal wide-oval tires for regulars, added 
the power brake unit, and swapped the 
Ford linings for Raybestos. Any sugges- 
tions you can make might save us an 
accident. 

C. R. WRIGHT, San Jose, Calif. 


You have made some changes that 
have helped, but you didn't spend all of 
your time in the right place. The rear 
end of the car needs to be checked as 
well. Make sure everything conforms to 
specs, then put in the heaviest sway bars 
obtainable from Ford, and probably the 
heavy-duty springs front and rear. The 
brakes puzzle me. Raybestos linings in- 
stalled right should be good for average 
driving, unless you ruined the lining on 
break-in. Have the drums pulled and 
make sure they are smooth. Check lin- 
ings to see if they are glazed; if so, have 
them arched and the drums fixed or re- 
placed. Then be sure the linings are set 
correctly on the anchor end, also, so that 
they make full contact. 


I plan to purchase a '70 Rebel wagon 
with 232-cu.-in. six. Would heavy loads, 
high speeds, and A/C place too much 
strain on this engine? Would I lose 
much gas economy by ordering the 304. 
cu.-in. V8 instead? I also want heavy- 
duty suspension, but friends say that it 
15 noisy and gives poor ride comfort. 
True? 

L. H. SHAPIRO, Washington, D.C. 


For today's roads and driving stan- 
dards, I don't believe the 232 six will do 
the job when it lugs the body and acces- 
sories you mention. The V8 304 engine 
wouldn’t take much more fuel, anyway. 
H/D suspension is a must if you load 
that wagon or pull a trailer. As to noise 
and ride, it's at a disadvantage compared 
to standard suspension, but really not 
too bad at all. 


Ive had a '69 Chevy Malibu with 
307 engine for a year, and all along 
its had this problem: When braking a 
little harder than normal, the oil-pres- 
B | POPULAR SCIENCE 
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Quaker State is more than one motor oil. It's a whole 
spectrum of special blends tor almost anything that moves. 
Each oil is different, because engine requirements vary 
widely. But all share the superior lubricating quality o 
Pennsylvania Grade Crude Oil. Quaker State is retined 
trom the world's choicest oil, and then fortified in special 
ways to provide the tinest engine protection p 
you can buy. For conventional transportation. CRNA 
And the unconventional. ظ‎ MM 
Ask tor Quaker State. It's peace of mind Wn 
tor the man who has everything. 
Quaker State your car to keep it running young. 
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The Jeepster ليع لسلس‎ 
this sport won't 
even on the rou - roads. 


You're rolling comfortably along U.S. 
16. Off the main road are the South 
Dakota Badlands—terrain you'd like to explore. 
But it has some of the most 
difficult roads in the country. 

Don't worry. Under : 
your Commando's 
sporty looks, there's 
something more 
important. Jeep guts. 
Bred over 30 years 
experience with 4- 
wheel drive. 
Nothing else has 
that kind of on- 
the-job, off-the-road training. 

You can count on the Commando to 
get you over the rough spots, because 
it has the highest ground clearance 
and the lowest center of 
gravity of any = 
comparable Ne N 
4-wheel drive سے‎ 
vehicle. 

It's built for 
endurance, with a 
frame that's welded 
and riveted. Its heavy 
steel side rails and cross 
members are tough enough 
to keep on going through the 
worst of The Badlands. 

And you'll appreciate the 18- 
gauge steel body panels. They mean 
better protection for the chassis. And you. 

No matter what road you're on, this is 
one tough little brute you can live with 
comfortably. The Commando has bucket 
seats that are fully foam-molded. Not just 
padded like the others. And options like air 
conditioning, power brakes, power steering, 
automatic transmission. 

You see how the 
Commando 
handles The NATIE 
Badlands. BADI 
In the coming 
months, 
we'll be 
taking this 
vehicle to other locations, over the most rugged 
terrain in the country. And we're going to 
show you that the Commando 
keeps going long after others quit. 


The toughest 
4-letter werd on wheels. 


Fa Jeep 


Products from American Motors 


Interior, S.D. 
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New Wankel shown on 51/4-pound, 63-in. 
wingspan stunt plane. Carb projects from 
front section; needle valve is vertical. To 
rear of valve's upper end is exhaust tube. 


PERSONAL-USE REPORT 


| Now: 
| Wankel Engine 


What's the latest news in Wankels? 


| It’s a model-plane engine weighing 


12.6 ounces, 234 in. across, 25$ in. 


0 long (less shaft), and rated at over 
_ 0.6 hp at 15,000 rpm. 


Developed by the Johannes Graup- 


0 ner company of Germany after years 
_ of experiment (and built in Japan by 


the OS model people), it sells in Ger- 


0 many for about $50. It will go on 
* sale in the U.S. when licensing agree- 
` ments are concluded. 


The goal was .30-cu.-in. displace- 
ment—about the middle of today’s 
most popular engine range. This is a 
single-rotor unit and, like all Wan- 
kels, runs very smoothly. The slight- 
ly eccentric-turning rotor is balanced 
by an internal counterweight at the 
rear and another weight built into the 
propeller driver. The shaft turns on 
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e‏ 
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`¦ two ball bearings, the rotor on needle 


E bearings. Spring-loaded vanes seal 
' the rotor tips. 


The engine shown turns a 10-4 in. 


- prop at 13,000 rpm, idles at 4,000. 


Lower idle should come with more 


.« running.—Howard G. McEntee 
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0 Engine (left) is attached to mounting ring 
١ by three screws. In foreground is prop nut. 
& Single glow plug (on right of engine) is 
~ heated by battery for prompt starting. 

_ 12 | POPULAR SCIENCE 


m 


THE SKILLFUL DRIVER 


If Your Car Skids... 


One winter morning you're coming along a suburban 
road with patches of ice and snowbanks on both sides. 
You're driving slowly, to be on the safe side. As you enter 
a right-angle corner, the surface changes from patchy ice 
to glare ice, and the front tires lose their side bite. With 
wheels cocked sharply, your car continues straight on. You 
see another car coming toward you. What can you do? 
Speed up, hit the snowbank on the other side, and leave 
the other driver room on his left? That may be your only 
out. But if you're only as far as the car in the picture and 
your speed is low enough, you may be able to catch the 
skid. Straighten your front wheels, pump the brakes as 
quickly as you can make your leg move, and downshift to 
low or first gear if you haven't done so already. When the 
wheels begin to grip, turn the wheel carefully, and chances 
are that you'll be back on your own side of the center 
line again in time to avoid a crash. 
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MODEL 500 MEE‏ ا ا 


(5hristmas time is Grosman time 


is visit a Crosman dealer, and choose the ones you'd 
ike. 


With Christmas coming, it’s time to plan for a New 
Year of real shooting fun. 

Crosman makes the real thing. 

Look over the accurate, ruggedly built Crosman CO. 
and Air Powered guns. Each is great for learning safe 
gun handling and for outdoor and indoor shooting. 


Powermatic 500. (pictured above). Semi-automatic, 
50-shot BB repeater. Over 100 shots from one و00‎ 
Powerlet®. Checkered stock. About $22.95. 
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Mark I. Single shot CO» .22 Cal. 


Medalist 1300. Self-cocking high 


£ 
i 
prc din 
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“jA” Peacemaker. 6 shot’ 22 Cal. 


Pellgun pistol. Fully adjustable 
sights and trigger. High and low pow- 
er adjustment. About $27.95. 


Pellgun® Single action CO» Revolver. 
Simulated gold hammer and trigger. 
Walnut finished grips. About $24.95. 


compression Pellgun. .22 Cal. button 
rifled. Adjustable sights. Cross bolt 
safety. About $29.95. 


ble action CO» Pellgun®. Accurate 
.22 Cal. button rifled steel barrel. 
Fully adjustable rear sight. About 
$34.95. 


Powermaster 760. BB and .177 cal. 
Pellet Air Rifle. Wide power range 
for indoor and outdoor shooting. Res- 
ervoir holds 180 BBs. About $24.95. 


Pumpmaster 1400. .22 Cal. Pellet Air 
Rifle. Controlled power. Solid steel 
barrel. Hardwood stock. Low cost, 
high performance shooting. About 
$36.95. 
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See these and all the other fine Crosman guns at your sporting goods department 
or store. You can add a Master mount and scope to Models 500, 760, and 1400 
rifles for about $10.98. Send for our free booklet, “More Shooting Fun.” 


Crosman Arms Co., Inc. PS 120, Fairport, N.Y. In Canada: Crosman Arms Ltd. 
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First molecular arc lamp mimics the sun 


A significantly different new light source announced by General Elec- 
tric combines a number of firsts in one small. glowing package. Called 
the molecular arc lamp, it is a compact source—four times as efficient as 
an incandescent—whose continuous spectrum comes close to matching 
noonday sunlight in color quality. 

The new lamp was engineered by a team of scientists headed by Dr. 
D. M. Speros of the GE Lighting Research Laboratory. It is a high- 
intensity-discharge arc lamp (like the familiar mercury lamp) in which 
light 15 produced by passing an electric arc through a vapor. But all such 
lamps until now have given off light in separate color bands, because 
their vapors are atomic. and atoms emit line—or discontinuous—spectra. 
The new GE source utilizes a molecular vapor for the first time—tin 
chloride. The tin chloride molecule emits light that, seen in a spectro- 
scope, appears virtually continuous, with a few bright lines standing out. 
In a demonstration at the Lighting Research Laboratory. I compared 
identical color swatches under noon sunlight and under the new lamp. 
The colors were indistinguishable. 

The problems of developing a tin chloride lamp that would work and 
stay lit were formidable. In the photo, two arc tubes show two kinds of 
failure: At left. the tungsten electrodes have disintegrated under attack 
by chlorine; at right. the tube has been blackened by particles of evap- 
orated tungsten. Both tubes failed after less than an hour. But in the 
middle tube is the light that didn’t fail, after thousands of hours. By 
critically controlling the oxygen (and other chemical) content of the 
tube, GE scientists took advantage of complex chemical cycles that 
cleaned tube walls and protected the electrodes. Now the lamp has a 
life of up to 5,000 hours, with 95 percent of the initial output maintained 
to the end. First applications will probably be in stores, plants, and 
stadiums; eventually, it could bring sunshine into your home. 


Ready on the right... 


A driver would be warned automati- 
cally of overtaking vehicles in either 
right- or left-rear blind spots by a new 
ultrasonic detector. Developed by Syl- 
vania, the prototype is designed to be 
installed in the side mirrors or in the 
rear-light assembly of a car. The system 
picks up the roar and whir of oncoming 
engines and tires, then flashes a warning 
light when another vehicle traveling at 
least 35 mph comes within 25 feet of 
your car. Sylvania engineers stress that 
their new system is meant to give an 
assist to existing mirrors, not replace 
them, and would be especially valuable 
in fog or heavy rain. It could be provid- 
ed as a factory-installed assembly or as 


Space timer 


AA 


When U.S. astronauts aboard "Sky- 
lab" (the first U.S. manned space sta- 
tion, scheduled to be launched in 1972) 


a self-contained package requiring only 
power and display lights from the ve- 
hicle to which it will be added. 


Science 
Newsíront 
Last-minute news 

and notes to keep you 


up-to-date 


By ARTHUR FISHER 


Now-a flying platform 


Æ Lj 


A new, advanced version of the flying 
jet belt [PS, Nov. '69] will let man dart 
wasp-like at more than 60 mph for 20 
to 30 minutes. Called the WASP. for 
Williams Aerial Systems Platform, the 
turbine-powered craft incorporates the 
world's smallest fanjet engine. The 
mock-up shows how a pilot will simply 
walk up to the WASP, step on the plat- 
form, start the turbine, take the hand 
controls, and fly. Williams Research 
Corp. predicts availability of WASPs to 
law-men in five years, to you in 10 years. 


Snaky railway train 

Must a train be a string of rigid, inde- 
pendent cars, towed one behind another? 
No, says Richard J. Cassidy of Cornell 
Aeronautical Laboratory's vehicle re- 
search staff. He proposes a single, flex- 
ible vehicle with a snake-like backbone 
extending its length, to which indepen- 
dently rotating pairs of wheels would 
attach. Advantages: less wear, jolting, 
swaying, and risk of derailment. 
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Dr.Grabow KING — 


A dozen pipes in one! Interchangeable bowls make 
Dr. Grabow’s Viking an entire collection of fine pipes. 
Extra bowls are only $1.95 and available everywhere. 


LEARN 4 AT HOME IN SPARE TIME FREE "Surveying Career Kit" 
shows how you can step into big pay prestige 
career as Surveyor. Big Demand! U.S. 
Bureau of Labor Statistics predicts =~ 
shortage of 50,000 civil engineering fX wee 
= technicians (Surveyors, etc.) by 1975. ° M 
Rush name for FREE KIT. Approved VS 
under G.I. Bill, North American School af — 
Surveying, 4500 Campus Dr., Dept.os:ac, Newport, CA 82660 ^Y | 


AL 3 FREE! 


radar. autom: ation, Bas Sle & advanced courses. 
Enwincerinig Te: “Hn bars " nnd Electronic Tech- 
nolory curricula both available, Assoc, de- 
free in 28 B.S. obtainable. G.I. ae 
: Start. Apt. Feb, Dorms, Campus 
Franduate oF enuiv nlent. Catalog. 


VALPARAISO TECHNICAL INSTITUTE 
DEPARTMENT 5., VALPARAISO, IND. 46383 


BUY AND HOLD 
SAVINGS BONDS 
WHERE YOU WORK OR WHERE YOU BANK 


Dept. 129, Chicago 1, Illinois | 


To ^^ ELECTRONICS 


Dept, 4120, Fox River Grove, Illinois á0C21 | 


MAN 


a FREE copy of illustrated law book, | 


for 
THE LAW-TRAINED MAN," which shows how to earn 


the professional Bachelor of Laws (LL.B.) degree through | 


home study of the famous Blackstone Law Course: Books 
and lessons provided. Moderate cost; easy terms. Write now, 


Blackstone School of Law, 307 N. Michigan Ave. 
Founded 1890 


. SWISS OR AMERICAN | * 


U Am modern Sweazey System starts you 
making repairs right away. Develops skill 
step hy step at home in spare time. 
Diploma awarded. Free sample lesson. No 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


U.S. 


= Step into the real world of space 
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ESTES INDUSTRIES, INC. 


"t with Vern Estes ; | 


pw Sar young re 


May of Armenca's gstronaufs— 
like out first men on tie moon— 


D years, and learned 
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Dept. | PS-12, — Colorado 81240 
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Estes STARTER KIT—Alpha 
2 safety certified m سام ع‎ Forta -Fad 
SYSTEM. 
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Jauncher arid Cof» 


c يدا‎ aT one low price. 


Payment enclosed. 
Please send me: 


| KS-7: Starter Kit with 

Ipha Rocket, design 
manual and all 
accessories (as 
described above). .$7.00 


KS-2: Alpha Rocket‏ لا 
Kit, 3 safety certified‏ 
engines, design manual,‏ 
instructions $2‏ 
O New color-illustrated‏ 
144-page catalog and‏ 

Tech Manual 

(free with order)..... $ .25 
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need to be reminded of something—to 
retrim the bifurcating fibrillators, say— 
they won't have to depend entirely on 
Mission Control. They'll have a nifty 
space timer that can be set to go off at 
any interval up to 12 hours with minute- 
a-month accuracy. (Numbers on the dial 
run backwards to give a countdown.) 
After the designated time has elapsed, 
a built-in oscillator and speaker produce 
a five-second, 700-Hz beep. The timer, 
with Accutron movement, was designed 
and built by the Bulova Timer Lab. 


Undersea lab in a tire 


An all-terrain tire serving as a rolling 
laboratory is making tracks across the 
bottom of Lake Michigan. The 230- 
pound tire, three feet wide and four feet 
across, is called the Super Terra-Grip 
Terra-Tire. It is one of a line of low- 
pressure tires that have high flotation— 
the ability to surmount rugged terrain 
with a soft ride. Why use it underwater? 
University of Michigan scientists needed 
a way to transport radiation detectors 
across the lake bottom in a check on 
radioactive pollution from nuclear pow- 
er plants. They tried a sled, but it sank 
in the silty ooze or snagged on rocks. By 
mounting the radiation detector inside 
the tire like a pendulum, with its probe 
always pointing bottomward, they solved 
the problem. The Goodyear tire not only 
keeps the instruments at an unchanging 
distance from the bottom, but cushions 
them from damaging shocks. 


A good mudder 

Ever get that trapped feeling—while 
out in your car? A new molded rubber 
surface will make it easier for you to 
avoid getting bogged down in the mud. 
Developed by Goodrich, and christened 
"Mud-phobic," it consists of closely 
spaced, slanted rubber fins that yield as 
they are pressed down into mud or any 
sticky substance, trapping air at the base 
of the fins. By creating air pockets and 
then peeling off at random as they pull 
free, the fins break the suction that 
causes you to get "stuck." Projected 
uses range from tires and tracks for 
vehicles to boots for your feet. Boots 
with soles of Mud-phobic can be pulled 
from mud with one third the force re- 
quired to free rubber-soled boots. 
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So much is new for ’71 that your choice of 
the best make and model for your needs is a 
tough one. Our comparison chart will help 


In addition to the all-out new ones, 
many of the familiar models are re- 
designed in small details. Snow 
throwers—perhaps more than any 
other piece of outdoor equipment— 
require intensive engineering. Not 
just any rotating auger and discharge 
chute will do a good job of snow re- 
moval. 

It takes a deft design and a lot of 
experience to come up with a safe and 
efficient combination of auger flutes 
and speed, chute shape, housing and 
scraper blade configuration, balance, 
power, weight, and presentation of 
controls. In addition to the subtleties 
of the thrower system, it also takes a 
heap of service experience to con- 
struct a snow thrower with real guts. 
No other type of equipment is more 
viciously and universally abused by 
the very conditions of its use. 

Every major snow-thrower builder 
has recognized the need for raw power 
in the new models. They all offer at 
least seven horsepower at the top of 
the line. Gilson, Toro, Lawn-Boy, 
and Bobcat offer eight. If you live in 

Continued 


view, right). Friction drive is now widely 
used because of speed changes possible. 
Bearings on drive shaft of Gilson are heavy- 
duty roller type—needed if going's tough. 


By E. F. LINDSLEY 


c throwers, like snow flakes, all 
look alike until you examine them 
closely; then, of course, you find 
they’re all different. This year there’s 
more that’s new and different . . . in 
models, makers, and detail changes 
in the old faithfuls. Some of the new 
ideas you might want to consider be- 
fore you buy: 

e Simplicity's "Paddlewhack" sec- 
ond stage with a husky rubber paddle 
instead of a whirling impeller. 

e Toro’s eight-hp, 32-inch two- 
stager with individual wheel clutches 
for “power steering.” That 32-inch 
swath is equaled by only two other 
makers in our chart. 

© Front-face storage: Quite a few 
new throwers now tip up on the auger 
housing for storage. It saves space. 

© John Deere’s three new throwers 
with adjustable limited-slip differen- 
tials. 

© Sears three new lightweight 
wheel shovels—one of them electric. 


<< لل 


Man-size gated control on Gilson offers 
three speeds forward plus reverse; it shifts 
rubber-edged friction disk across face of 
drive disk (latter is horizontal in bottom 


What You Should Know About 
the New Snow Throwers 


Things to check before buying are demon- 
strated by author, above, with 20-inch At- 
las—typical of better-quality medium-size, 
single-speed throwers. At top he inspects 
winterizing cover for Briggs engine. Next, 
he ponders whether exposed chain is a haz- 
ard. Third, he checks safety overload clutch 
by forcing auger with engine dead. Chute 
on this unit is manually controlled. 
16 | POPULAR SCIENCE 
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Some people die at 30. 


Books that make you feel gloriously, 
electrically alive. 

And Great Books are so easy to use. 
Because of the Syntopicon, an index 
and cross-index of the 163,000 ideas 
the Great Books contain. 

Certainly the Great Books belong 
in the home of every person who can't 
afford hardening of the mental arteries, 
or worse —premature death of the mind. 
Simply mail the attached card and a 
free, absolutely free, Preview Booklet 
is yours. Or write to Great Books, 
425 N. Michigan Avenue, Dept. 803-P, 


to think. To wake-up to the fact that 
learning is a joyous, life-long love affair. 

And that’s what Great Books are all 
about. To help you think. To help you 
share in the knowledge and wisdom 
and experience of the wisest, most 
stimulating men who ever lived. Actu- 
ally help you to help yourself. 

Once you bring Great Books into 
your home, you just have to be inspired. 
For the Great Books were chosen by 
scholars who weeded out until they 
came down to the towering works that 
are essential for understanding the 
world’s great ideas—443 works in all, 
by 74 authors. 

Great Books alone can’t make you 
a vice-president. Or Chairman of the 
Board. But they can stimulate your mind, 
and sharpen your judgment. And make 
you proud of yourself for a change. 


But arent buried until theyre 70. 


He was going to set the world on 
fire. Sure. 

Full of ideas about how to makeit big. 
He was going places. Right to the top. 

Then suddenly he ran out of gas, 
went flat, dried up. He hasn’t had a 
new idea in... who knows? 

About the only place he’s gone is 
to the office and back. When he talks, 
who listens? Certainly, not his boss. 

Like a zombie, he just goes through 
the motions. He acts ...dead.The fact 
is, when you stop thinking, stop acting 
creatively in today’s revved-up world, 
you really are dead. 

Ever wonder why? 

Well luck isn't the answer. Not today. 
And you know what you can do with 
good intentions. You've got to rely on 
yourself. Not on others. On what you 
know, not what you guess at. You've got 


tages—but note that it’s less expensive 
than the 5002 many dealers are 
pushing. 

@ Hahn Eclipse has a six-hp ma- 
chine that takes a 24-inch cut. So 
does the five-hp model . . . but the 


five-horse has a shear-pin drive and 


can—but watch for telling details: 

© Gilson’s 5006 and 5002 models 
are both eights. The 5006 has three 
speeds forward and a friction-disk 
drive. The 5002 has a two-speed gear 
drive. The 5006, with a single lever 
control, offers some operating advan- 
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BUYER’S GUIDE TO 1971 SNOW THROWERS 


a 3 
s 2| T 5 
EIE IRE 535 ع‎ 
Ss | = S| Bafe sa| 588 
Make Model as | Salsa! ج نت‎ 222 Comments 
Allis- | Tracker-7 7 26 | yes|2|2 | yes| 4 cycle | Remote| yes | Front-face storage 
Chalmers Tracker-6 6 2b | yes |1 |2 yes| 4 cycle | Remote| yes Free-turning lock 
| Tracker-4 . 21 yes 1 1 | yes | 4 cycle Remote no jo Free-turning lock 
AMF 7 26 yes| d cycle | Remote j yes | 409.95 Front-face storage, 
5 26 yes| 4 cycle | Remote | yes 329,95 full differential 
Ariens 7 |/32| yes |2 | Remote! yes | 479. Dio 95 | Summer use: reel or 
5 24 2 à Remote| yes rotary mower, lawn-vac. 
| 4 4 yes | 4 cycle | Remote nio 
Atlas [Snd20A — | EC fe ]1 | no | 4 cycle | Manual | ‘Overload clutch 
Bolens Arctic 75 7 a yes ar cycle | Remote 420.00 Wheel lockout (75 only) 
Arctic 55 5 4 |yes| 4 cycle | Remote 350.00 Summer use: reel mower 
Jahn Deere 7 ET 5 res 4 cycle | Remote | yes 400.00 16" tires, adj. limited 
7 12 [5 s|4cycle | Remote | yes 380.00 slip differential 
5 12 [5 d 4 cycle | Remote | no 350.00 
Gilson 2 yes| 4 cycle | Remote Gear drive 
2 yes| 4 cycle | Remote Friction drive 
2 yes| 4 cycle | Remote 
1 yes| 4 cycle | Remote 
Hahn — i 2 |4 yes| 4 cycle Overload clutch 
Eclipse 2 |4 | yes| 4 cycle Overload clutch 
2 |4 | yes) 4 cycle Overload clutch 
| 2 |4 | yes | 4 cycle Overload clutch 
Honda (3 | 20 | yes 1 1 |no |4cycle | Remote Roto-Tiller conversion 
Jacobsen 2 |4 | ' Free-wheeling left wheel 
2 |4 Free-wheeling left wheel 
111 Mid-weight model 
1 Wheel-shovel 29 Ibs. 
| 1 Wheel-shovel 26.5 Ibs. 
Lambert 2 |7 Converts for mower or vac. 
2 [7 Converts for mower or vac. 
1 ja : Overload clutch 
5|111 : Overload clutch 
1 : High spoke wheels 
Lawn-Boy 2680 8 26 | yes 23 4 cycle Remote | yes S 95 Friction-disc drv. 
2650 - 5 2b | yes |2 |3 ١ 4 cycle | Remote | no 
Wine aoa Peete [none | Whee shovel 153 bs. 
Sears  B2564N 3 |4 Headlight 
82554N 1 |2 
81135N i jl 
8110N | 1 fl 
81971 1 | Wheel-shovel 31 Ibs. 
8193N ١ | 1 Wheel-shovel 27 |bs. 
81958N - 1 Wheel-shovel 110V, AC. 
Simplicity | 643 2 |2 "Paddlewhack'' 
656 2 |2 ''Paddlewhack'' 
652 s [2 |2 | "'"Paddlewhack" 
558 111 Differential lock 
Sunbeam 1| Width incl. side scoops 
| i Width incl. side scoops 
1 | | Price with cord 
1 No cord, bolt adj. whls. 
Toro 832 8 | yes |2 |3 “Power Steering"; pivot- 
726 7 2 [3 ing scraper bar 
526 5 2 {3 yes | Wheel lockout 
Snow Hound | 3. 1 fl jn Remote | no Avail. with Pwr, Handle 
Snow Pup 2. E Wheel-shovel, 27 Ibs, 
Snow Pup 2 1 | Wheel-shovel, 22 Ibs, 
Snow Pup 2 1 no | Electric | Remote Incl.cord. 110V, AC 
Wards 89B476R 8 yes | 4 cycle | Remote | yes | 
89B490R 7 yes| 4 cycle | Remote | no 
89B492R 5 yes| 4 cycle | Remote| no i 
89B484R 4 yes| 4 cycle Remote m mu 
Wheel Trailblazer | 7 27 yes | 4 cycle | Remote yes. 399.00 Gear trans., diff. lock 
Horse Trailblazer | 5 27 yes| 4 cycle | Remote | yes 325.00 Gear trans. 
Wis. Marine | Bobcat 1628 | | yes | 2 yes| 4 cycle | Remote | yes Paddle second stage 
Bobcat 1824 yes yes | 4 cycle | Remote | yes Two speed optional 
Bobcat 820 yes yes | 4 cycle | Remote | no | All engines geared 
Yard-Man pL: [ 2 |1 |yes| 4 cycle | Remote r3 Carbide stud tires 


| Carbide stud tires 


w 24 [ I2 |1 | yes| 4 cycle Remote r3 
NA. = Data not available from manufacturer 


real snow country, eight 15 none too 
much. On the other hand, most 
makers also recognize that many per- 
sons have neither need nor storage 
space for these monsters. Most offer 
smaller models in five or six horse- 
power down to about 3.5 or four at the 
low end. (Those little plastic wheel- 
shovels are something else. ) 

Don't, however, be misled to think 
that the only difference between a six 
and a seven, for example, is one horse- 
power and the price. Even though the 
auger width may be the same, look 
for detail difference in the drive meth- 
od, number of forward speeds, tire 
size, and other features listed in the 
maker's brochure. Sometimes adver- 
tising may suggest that you can buy 
a five-hp model just like your neigh- 
bor's for 100 bucks less. Maybe you 


With cover off this top-of-line John Deere, 
differential (on axle) and friction-disk shift 
are visible. Note large wheels. Same 32- 
inch, seven-hp machine is shown below. 


Extra-wide swath is matched by only one 
other thrower in chart, right. Control for 
limited-slip differential is at wheel hub. All 
other controls are at operator's position. 
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was clear and amber gold, with 

a flavor that ran deep in every drop. 
That was over 100 years ago. 

Today Theodore Hamm's 

tiny brewery is one of America’s 

biggest. Because the flavor k 

of Hamm’s runs as deep as ever. j 

And nothing's come along 

that can beat it. 


A beer is a beer is a beer 
until you've tasted Hamm's 


Q1970 Theodore Hamm Brewing Co, 
St Paul, Los Angeles and San Francisco. 


A“ 


Among the hardships of the 
1865 frontier was the taste of the beer. 


Then came Hamm's. i 


Beer—or what passed for it— 
was small comfort to the frontiersman. 
Then, right on the edge 
of the frontier, a young master 
brewer named Theodore Hamm 
found what he'd been looking for— 
the water best for brewing. 
And the beer that poured 
from his very first barrel 


Third stage at top of auger on AMF seven-hp, 26-inch thrower 
helps break up drifts and crusted snow. This one has full differen- 
tial action. A five-hp model lacks third stage, costs $80 less. 


the six-horse rig has a shock clutch. 

@ Lambert’s HS-154 and HS-254 
are both five hp and both have a 24- 
inch cut. The HS-254, however, has 
seven speeds forward and 12 x 3 tires, 
while the HS-154 has a three-speed 
chain drive and 10 x 2.75 tires. It 
pays to study specifications in our 
chart. 

Friction-disk drive. This appears to 
be a major trend. Of 15 large snow 
throwers, at least seven now have the 
friction drive, originally more or less 
an Ariens’ specialty. This is a much- 
debated subject, since it involves a 
manufacturer's tooling, multiple use 
of transmission components from 
other equipment, and a good bit of 
highly personal engineering prejudic?. 

Anyone with many cockpit hours 
on snow throwers can appreciate the 
merits of a wide span of forward 
speeds ranging from a dead-slow creep 
into really deep stuff to a breathless 
walking pace to get the job done and 
go back inside. Few two-speed gear- 
boxes really satisfy on this score. 
Low is often too fast and high is just 
not fast enough. Obviously, providing 
four speeds (or up to seven, on some 
models) by means of gears would 
rocket costs and add untold complica- 
tion. Long ago, Ariens (apologies to 
someone else if I'm wrong here) came 
up with a friction-disk drive that 
changed ratios by the clashless pro- 
cess of moving the edge of one friction 
disk inward or outward across the 
face of another. For reverse, the 
movable disk was simply brought 
back over center (neutral) to ride the 
opposite side. By inching one disk 
across the other, an infinite number of 
ratios was possible. The same system 
was used in an ancient automobile. 

Continued 


Electric version of Sears Polar Cub is a 14- 
incher, weighs 38 pounds. Gas version 
weighs 31 pounds, cuts 18-inch swath. 


at right, why not buy a thrower your wife 
can use? Size depends on local snow loads. 


Rugged and well-winterized, middle-of-line Jacobsen is 3.5-hp 
single-stage thrower with a drum-type auger. Another feature: 
Well-marked guard keeps hands out of remote-controlled chute. 


Designed for action, the tidy three-hp 
Honda cuts self-propelled 20-inch swath— 
it’s really a conversion from a roto-tiller. 


m 


pe 7 
fae 


Don't rule out the ladies—whether it's a sion big boy like the Wheel Horse 5-hp 


lightweight such as Orline’s wheel shovel, 
left, or an electric-start, all-gear-transmis- 
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awing by Kraus reprinted from The New Yorker Magazine, ©1964 


“It's alot of car for the money, assuming you want 
alot of carand have the money.” 


8 


Assuming you want a lot of car and dont want to 


spend a lot of money...1971 Dodge Coronet. 


down armrest; hound’s-tooth upholstery; Charger 
instrument cluster; and discreet exterior trim. If you 
want to spend even less money, ask for '71 Coronet 
sedan. Either way, you'll get a handsome, full-sized, 
four-door sedan at an intermediate-car price. See 
both cars at your Dodge Dealer's. Coronets—four- 
doors that tell you everything's up-to-date in '71. 


YOU CAN'T AFFORD NOT TO BE DODGE MATERIAL. 


You're a four-door sedan man? And you've been 
looking for one you like? Then here it is. Dodge 
Coronet Brougham for '71. With room for your whole 
family or an equal number of friends to travel in 
comfort and style. That's because this one was de- 
signed to be a four-door and no less. That makes a 
difference. So do these standard Brougham fea- 
tures: cloth-and-vinyl, split-back seats; center fold- 
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universal. With less than five horse- 
power it's not really practical to ro- 
tate both auger and impeller plus 
drive wheels. 

Not all second stages are alike. An 
unpleasant fact of snow-thrower tech- 
nology is the problem occasionally 
encountered of getting snow—usually 
wet snow—to transfer from front auger 
to rear impeller. Also, chute packing 
and clogging is common, particularly 
when chute orientation opposes the 
throw-off tangent from the impeller. 

The answer, according to Bobcat, 
is to use a paddle-type impeller that 
whips the snow from the auger as it 
is delivered center-rear, then throws 
it out the chute without forcing a 
change in direction. Over the years, 
Bobcat has used this system by whirl- 
ing a set of 34-in.-thick steel paddles 
on a horizontal shaft behind the au- 
ger. These paddles are commendably 
husky. Now, Simplicity has applied 
some sophisticated engineering to the 
concept, named it “Paddlewhack,” 
and made a minor (but important) 
change. Simplicity's three-lobe pad- 
dles are made of a moderately flexible 
rubber. They have all of the advan- 
tages of straight-through snow throw 
but give a bit to pass over rocks, 
sticks, and the like without stalling 
the thrower. 

Other makers provide shear pins 
and overload clutches to defend 
against indigestible objects. Both 
work, but replacing shear pins by 
flashlight in zero weather is no fun. 

Controls where you need them. Im- 
portant changes are seen this year. 
In the past, too many snow throwers 
have required the operator to dive, 
stoop, kick, and hunt for various con- 
trols located on the engine and chas- 
sis. On a dark, stormy night with the 
thrower encrusted in ice and snow, it 


should be little expectation of that. 

Not all builders, and not all dealers, 
are ready to accept the friction-disk 
solution. Proponents include: Ariens, 
AMF, Gilson, John Deere, Lawn-Boy, 
Toro, and Lambert. Opposed: Allis 
Chalmers, Hahn Eclipse, Jacobsen, 
Simplicity, and Wheel Horse. It 
seems to boil down to a matter of your 
own preference. 

Attractiveness of the drive pack- 
age includes ease of maneuvering. If 
you're thinking about buying one of 
the heavier models, six-hp and up, 
try moving it around the showroom 
floor. Picture yourself working it into 
a tight corner of the garage or garden 
shed for storage. Without differential 
action or a wheel-lock system to per- 
mit free pivoting, you'll find these big, 
heavy throwers take some horsing. 
With a variety of methods, most of 
them provide a manually operated 
lock or tightener to be loosened on 
one or both wheels for easy handling. 
Occasionally you’ll be able to use this 
feature for dainty plowing jobs, but 
it’s mostly intended for parking, and 
normal plowing is done with the 
wheels locked to the drive axle. John 
Deere has an adjustable limited-slip 
differential. 

Two-stage vs. single. This contro- 
versy seems to have simmered down. 
All of the seven- and eight-hp throw- 
ers are two-stage, and so are most of 
the sixes and fives. Allis-Chalmers 
and Sears have single-stage sixes; 
Gilson, Lambert, and Sears offer sin- 
gle-stage fives. Basically, however, 
it’s not until you get down to four 
horses and under—strictly the side- 
walk set—that single stage becomes 


It’s true that the friction edge on 
one disk burned up or wore out now 
and then. Equally true, replacement 
was quick, cheap, and easy—unless, 
of course, it happened when you were 
doing a plowing job in the middle of 
the night. But with a little common- 
sense preseason maintenance, there 


Husky thrower from Lawn Boy features disk 
drive with three speeds forward, hefty 
worm drive to auger. Five and eight-hp 
models are self-propelled, cut 26 inches. 


f 


Single-stage electric from Sunbeam extends 
its swath to 22 inches with side scoops that 
are designed for close work against walls. 


y | can be a brutal hunt with clumsy mit- 
j tens for the auger clutch while a wind- 
blown garbage-can lid is noisily being 
digested in the working parts. What’s 
more, it’s just too easy to place your- 
self accidentally in the chute-dis- 
charge path while operating such con- 
trols. Also, if one tries a dexterous side 
step to clear the chute, it’s easy to 
stick a toe under the auger. 

In my opinion, these controls 
should be found on the operator's 
panel of any larger thrower: 

© Auger clutch. 

© Drive clutch with instant “dead- 
man" release in the event you slip. 

€ Speed shift and reverse with a 
big, fat handle for quick use. 

e Throttle: While some machines 
have only a small throttle on the en- 
gine, it is much better to be able to 
control speed, discharge, and parking 
right from the cockpit. 

© Chute control. Nearly all of the 

Continued 


There are four smaller models as well. 
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Meet a couple of new speedsters with the 
finest name in outdoor power—Johnson. 
Below, the Light-Trac, a fast, agile runner 
with a 25 horse Loop-Charged engine and 
steering that’s both easy and precise. The 
Light-Trac's deep-tread molded 15” track is 
not only seamless, it has no sprocket holes to 
fatigue or tear. And it delivers a brand of hill 
climbing, tight cornering traction snow- fS 
mobiles never had before. On the right, the $ i 
Rampage, with the same track and Ii n 
chassis as the Light-Trac. Its 437 cc ae M 
engine turns out 32 horses without 
effort. Quick acceleration at the low 
end is matched by a slightly breathless 
top speed. Rampage 
styling includes a tinted, 
chopped windshield and 
suede black color accents. 
And because these machines 
are Johnsons, we've matched all 
the pizazz and performance with 

equal measures of quality and common 
sense. Like caliper disc brakes. Sealed beam 
headlights. A starting system that includes ` 
twin-coil ignition, compression relief and a 
fuel injection primer. Neutral position for 
simple, safe, high idle warm ups. So if you. 
want to combine the sizzle of snowmobiling. 
with the quality and dependability of a name 
like Johnson, visit your Johnson dealer soon. 
Stop in and storm out. Or write for a free bro- 
chure to Johnson Motors, Waukegan, Illinois 
60085, Dept. PS-S712 
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FIRST IN DEPENDABILITY 
Division Outboard Marine Corporation 
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Dig the crazy auger on Wisconsin Marine's Bobcat. It's for better 


Top horsepower, widest swath are combined in Toro's new top- 


of-line thrower, This eight has all controls on handle, pivoting penetration in hard snow. Heavy 3s-inch steel paddles in second 


stage give straight flow of snow into remote-controlled chute. 


ders. They also have the great merit 
that a handy wall spike is all the stor- 
age they need. On Sears' model the 
handles fold for storage in a small 
service area. 

Electric snow throwers. Electric 
wheel shovels and the pushalongs in 
larger, heavier models both have real 
merit. While not quite the thing for 
massive jobs and howling blizzards 
( partly because it's hard to keep track 
of the cord under the snow) they do 
have excellent torque. Sunbeam rates 
theirs as equivalent to a three-hp en- 
gine. If storing and handling gasoline 
and oil are impossible problems; if 
getting an engine to run is just not 
one of your skills; if your cleaning 
area reaches no more than 100 feet 
from an outlet that will handle 10 
amps; and if you'd rather use a snow 
thrower than a shovel, an electric may 
be your best bet. And if you can run 
a vacuum cleaner, you can run an 
electric snow thrower. 

Our chart (which is necessarily 
limited) shows you just how wide the 
range of snow throwers is in power, 
size, features, and price. Pick the 
right one for you, and you'll almost 
look forward to the next snowfall. Ii 
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sloping areas to clean, think hard 
about going up a notch to get power 
reverse. 

Another reason: Although it is cus- 
tomary to clean large areas by going 
from one end to another and turning 
at the end of each pass, it’s often more 
comfortable to keep your back to the 
wind and make reverse passes through 
the cleaned area, even though you 
aren’t removing snow while reversing. 

Windy turns. There are other tricks 
you should know about handling a 
thrower. For example, when coming 
to the end of an into-the-wind pass 
with the chute discharging to the side, 
make your turn toward the direction 
the chute is pointing. This avoids 
having the wind kick the snow blast 
back into your face. Once the 180- 
degree turn has been made and the 
wind is now at your back, swing the 
chute to the other side. When you 
come back to the end of the down- 
wind leg, turn the chute first, then 
make your turn against the direction 
in which the chute points. 

Wheel shovels. These really small 
two-cycle or electric throwers of light- 
weight plastic are amazingly effective. 
Jacobsen, Toro, Sears, Orline, and 
probably others sell them. These 
cuties must be wheeled along. You do 
the pushing on flat surfaces for rou- 
tine cleaning. They can also be 
swung, jabbed, and flailed on steps 
and porches and into tough, frozen 
drifts and heaps, and even under stuck 
cars or plowed-in ones. 

Kept in your car trunk for highway 
emergencies, one of these snarling lit- 
tle snow demons can more than pay 
for itself in one nasty situation. For 
ordinary city sidewalks they do won- 


scraper blade, independent wheel clutches for power steering. 


large throwers, and many of the small 
ones, have a remote chute-swing con- 
trol. Lack of it makes “coming about” 
a mean trip on a windy job. 

There are some reasons why manu- 
facturers may not choose to extend all 
of these controls to the handlebars. 
First, of course, it costs money. To do 
a really good job with controls that 
won't freeze up or rust up costs even 
more. Secondly, snow throwers are 
shipped to dealers knocked down and 
boxed almost in kit form. The more 
remote controls you have, the more 
the dealer mus: b^ de^ondcd upon for 
a good hookup and a:!jus: ment. There 
are ways to dosign around this. A 
good example is the new Simplicity 
line. 

When you get down into the 3.5- 
and four-hp throwers, you're obvious- 
ly not going to find the luxury features 
at $200 to $270 that you find at $400. 
Here, you're buying a smaller, lighter, 
and more easily stored thrower in- 
tended for sidewalk and small drive- 
way cleaning in moderate snow. 
Trundle one of these single-stage, sin- 
gle-speed, medium-range snow eaters 
up and down a 60-foot sidewalk in 
four inches of snow and you'll prob- 
ably be delighted. They do a good 
job. But use one to tackle a 100-foot 
drive and double garage ramp filled 
with three-foot and higher drifts and 
you'll experience an exercise in futil- 
ity. It's the old story: Buy the tool to 
fit the job. 

About reverse gear. One point you 
should evaluate is your need for power 
reverse. If you normally have only 
light snow on level surfaces, the me- 
dium-size unit may be all you need. 
But... if you happen to have some 
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Cast your ballot for a successful future! 


06 ICS COURS 


facts and theory you can apply immedi- 
ately. Mastery of subject is assured. No 
skimping. You earn your diploma. 

Why mark time when you can mark 
the coupon and get a fast, sure fix on 
your best course to success. 


You get the widest choice from ICS—the 
most experienced and respected inde- 
pendent study school. Check the list. 
(Also available, programs tailored to 
your special needs.) You receive indi- 
vidual instruction, plus success-proved 


| MACHINE SHOP 
PRACTICE 
Grinder Operator 
Industrial Metallurgy 


Pressure-Vessel and Tank 
Print Reading 

Sheet Metal Layout for 
Air Conditioning 


Practical Plumbing 

Refrigeration and Air 
Conditioning Servicing 

PULP AND PAPER 


Real Estate Salesmanship 
Salesmanship 
sales Management 


| BUSINESS: SUPERVISION 


LEADERS IN THE ICS SUCCESS PARADE... 
Automobile Engine Radio-TV Servicing 


Paper Machine Operator 
Paper Making — Pulp Making 
Pulp & Paper Eng'r'g Tech. 


SECRETARIAL 


Lathe Operator 

Machine Shop Inspection 
Machine Shop Practice 
Metallurgical Eng r'g Tech. 
Multicraft Maintenance 


Structural Drafting! 


ELECTRICAL 
Electrical Engineering 
— Electronics Option 


Basic Supervision 
Industrial Foremanship 
Industrial Supervision] 
Management, Salesmanship 


Architectural Drafting 
High School Courses 
High School 
Equivalency 
Refrigeration and 


Tune-Up 
Introduction to 


Programming the IBM 
System/ 360 Computer 
Business Administration 


i and Sales — Power Option Mechan | Clerk-Typist Commercial 
Civil Engineerin اللي"‎ wit POWE, Plant | Modern Woman as a Electrical Appliance Ser. Practical Millwrighting Secretary, Engineering 
Practical Electrician Mechanics Supervisor Electrical Appliance Ser. Reading Shop Prints Sec'y, Legal — Sec'y, Medical 
| | Balises orsi bri with Equipment Training Rigging gaceta. ا‎ T 
| it nna ‘ Electrical Contractor Tool & Die Makin orthan enograpnic 
Re ues cs " bi sat E Options: SUUM ER Electrical Engineering Tech. | Tool Engineering T uk. Typewriting 
ccounti .S.À. - ne ti int | ! nE. 
Accounting (Canadian) — Advertising Layout and Electrical Home Maint Welding Engineering Tech. STEAM AND 


DIESEL POWER 


Welding Process 


Electrical Home Maint. 
with Equipment Training 


CHEMICAL 


Illustration 


Accounting for Business 


i ati Chemical Analyst 1 MATHEMATICS Boiler Inspector 
ALLTEL | OR Paimta fer PINE Chemical Engineering Electrical Instrument Tech. | Advanced Mathematics Industrial Building Eng'r 
Decisions i Show Card and Sign Prod. Chemical Laboratory Techn. | Electric Motor Repairman Math and Mechanics for Power Plant Engineering 
A diti a Show Card Writing Chemical Process Equip. Industrial Electrical Tech. Engineering Technicians Stationary Diesel Engines 
uditng Design & Operation Industrial Electrician Stationary Fireman 


Stationary Steam Eng'r'g 


Math and Physics for 
Engineering Technicians 
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Power-Line Design 
and Construction 


Chemical Process Operator 
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CPA Review Us A.) Automatic Tabi سيد"‎ ult li yd i Op ^g MECHANICAL Carding and Spinning 
General Accounting Specialist ظ‎ Instrumental Laboratory UT Opon Mechanical Engineering ` Dyeing and Finishing 
Income Tax (U.S A ) Automobile Air isin: ha dl Electrician Aircraft and Power ١ Loom Fixing 
Industrial Accounting Conditioning Specialist | CIVIL ENGINEERING Practical Electrician with Moos دي ع‎ i ما‎ 
junior Accounting Automobile Body Civil Engineering Equipment Training "SD ex dh ath nal selon 
Office Accounting Rebuilding & Refinishing Construction Eng'r'g Tech. Practical Lineman Industrial Enci : Textile Mill Supervisto 
Practical Accounting Automobile Engine Tune-Up | Highway Engineering Tech. | Reading Elec. Blueprints re ne rg Tech TRAFFIC 


, Motor Traffic Management 
Traffic Management 


Industrial Eng'r'g 
Industrial Instrumentation 
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ENGINEERING 
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Principles of Surveying 
Reading Highway Bl'pr'ts 
Reading Structural Bl'pr'ts 


Automobile Mechanic 


| Automobile Technician 
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Public Accounting 
Small Business 
Accounting (U.S.A.) 
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and Control 
PETROLEUM 


ENGLISH AND WRITING 


Water Works Operator 
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ARCHITECTURE 
AND BUILDING 
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Fun and Profit 
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Modern Letter Writing 
Practical English 
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Short Story Writing 
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High School Secretarial 


COBOL Programming 
Fortran Programming for 
Engineers 
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Computers 
Programming the IBM 
1401 Computer _ 
Programming the IBM 
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DRAFTING 
Aircraft Drafting 
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Managing a Retail Business 


Managing a Small Store 
Marketing Management 
Marketing Research 
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Office Management 
Production ا ل‎ 
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Retail Bus. Management 
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U.S. Armed Forces. 


Plumbing and Wiss. 
Plumbing & Heating Est 


School Equivalency Test 
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Commercial Cartooning 
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New Gear 
Helps You 
Get the Best 
of Winter 


After your fun in the snow, you needn't 
store El Burro away. Those foot-wide “lunar” 
tires will scoot you over sand, mud, and 
swamp, too—four pints of fuel per three 
hours. El Burro, Lexington, Mich. 48450, 


Snug-fitting goggles are a must for snowmobiling or skiing. This 
new design from Bausch & Lomb has interchangeable yellow and 
gray lenses, vent slots at top and bottom to prevent fogging, and 
inside cushioning for comfort and to seal out snow. $15. 


shown). Heat comes from flashlight cell in pouch, through wire 
sewn into each mitt. Opening snap on pouch controls warmth. 
Mitts are $16.95, socks $9.95. Timely Products, Fairfield, Conn. 


for repose ETE 
ngwrnabiles 


On-the-spot repair kit, like the first-aid/ 
survival kit, is designed specially for snow- 
mobiles. It's a pro-model Pop Rivetool with 
changeable nosepieces and 200 rivets. 
USM, Box 1139, Reading, Pa. 19603. 


miim,‏ حص عد 


Vinyl-coated foam mask repels water and 
snow, retains body heat. It's pliable for 
wear over glasses or goggles, and won't 
affect natural breathing. Price: $9.70 from 
Wallace, 5940 River Rd., Minneapolis 55421. 


Not an auxiliary gas tank, Safe-T-Cell is 
a first-aid/survival kit packed in a water- 
proof plastic cylinder that mounts on any 
snowmobile. Its $13.95 complete from 
Relevant, 313 5. Cincinnati, Tulsa 74103. 
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CLEANS and FREES 
* Automatic chokes 
* manifold heat co" 
* carburetor linkage 


proli 


Nothing'll shut you down faster 
than a sticking choke. Give it the 
GUMOUT treatment—a couple of 
fast squirts. 


Automatic chokes get fouled up 
with gum, carbon and dirt. When 
that happens, you get hard starting, 
flooding, stalling, and gas guzzling. 


Gumout Automatic Choke Cleaner 
works in seconds, lets you take off 
like a bandit. 


Great, too, for cleaning carb linkage 
and manifold heat controls. 


GUIVIOUT 


Pennsylvania Refining Co., Cleveland, Ohio 44104 
AVAILABLE IN CANADA 


Send self-addressed, stamped envelope 
for your free GUMOUT racing decal. 


Detroit Report... 


FORD WILL ADD TWO NEW PINTO MODELS within 12 months-- 
a wagon and a hatchback coupe. Ford designers are 
working feverishly in order to catch up with Chevy, 


One ironic 


whose Vega comes in four body styles. 


aspect: Ford had a hatchback Pinto designed and 
ready for production last summer, but decided io drop 


sedan. 
(matching 


that model and concentrate on the two-door 
Ford expects to sell 400,000 Pinto sedans 


the 400,000 Vegas to be built in its first year), 
so this rush to add a wagon and a coupe is puzzling. 


19 percent, the greatest drop at GM, 
while the industry as a whole was up. 
Buick boss Lee Mays says the Buick as- 
sembly line was shut down 40 times dur- 
ing the 1970-model run while problems 


that cropped up were corrected. By the | 


end of 1970, Buick was certifying all 
new cars shipped bv rail from Flint 
"functionally perfect."  Assembly-line 
qualitv improved to where less than 
Tio of one functional defect per car was 
found and corrected before shipment. 
Mays predicts that 1971 qualitv will be 
even better, Sounds okay. but why drop 
the 5/50 warranty coverage back to 
12/12 if quality control is so reliable? 


Cadillac's future plans include encasing 
its new cars in a protective material such 
as plastic when thev are shipped from 
the factory to dealers. The idea of build- 
ing a cocoon around the cars results from 
the high costs of theft, paint damage, 
and vandalism that occur when cars are 
shipped on open trains or haulaway 
trucks. Also under study is a huge 
"make-ready" building next to the De- 
troit factory where all Cadillacs would 
be prepped for immediate delivery to the 
customer. The factory preparation 
would replace the $90 dealer charge and 
eliminate the lag in delivery between 


the time the dealer receives a car and © 


| 
h 


when he finally turns it over to the cus- 
tomer. Both ideas are in the concept 
stage—still many months from reality. 


Volkswagen is leading the way to the day 
when a computer will check out all main- 
tenance points on a car within seconds 
after it arrives at the repair shop. On 
certain models in the 1971 lineup, VW 
will install a wiring harness that has 85 
test circuits for 87 different readings of 
the car's electrical system. All the me- 
chanic has to do 15 plug this harness into 
an electronic reading device. The reader 
will spell out points that need attention. 
Readouts on engine compression, spark- 
plug gap, brake-lining wear, battery wa- 
ter level, and lighting system and bat- 
tery charge will be available instantly. 
This electronic readout—an industry 
first for maintenance—is a real boon to 
auto diagnosis centers. 


Detroit Editor 
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Is GM planning a new, smaller car? In- 
dicators in Detroit suggest that GM will 
bring out a smaller mini within three 
years, a car priced and sized the way 
everybody thought Vega would be. GM 
is now facing the fact that Vega missed 
the mark. It's both too big and too cost- 
lv. Now the only question is how to 
build a smaller car at a price below 
$2.000. One approach may be the use 
of a Wankel engine. GM imported a 
dozen Wankel powerplants from Japan 
for study by its top engine designers, and 
this may be the start of a new-car pro- 
gram. In any event, the oversize Vega 
engine is too big and heavy to be matched 
to a smaller chassis. Look for the GM go 
or no-go on the small car within a year. 


Ford's plans to re-invent the front vent 
window are finally set. In a new ap- 
proach, the vent windows will not swing 
out, as on present cars, but will retract 
down inside the door just like regular 
side glass. The vent-window and big- 
window glass opens with a two-part mo- 
tion. First the vent cranks down, then 
the big-window glass retracts. With just 
the vent retracted, the big window re- 
mains in place and the vent-window 
opening sucks passenger-compartment 
air outside. Only one window regulator 
—either a manual crank or an electric 
system—is needed with the new vent. 
Ford's new design will show up first on 
. a full-size sedan within two years, then 
spread to lower-price Ford models. 


While all the mini-car publicity features 
Vega and Pinto, American Motors 
Gremlin sales are right on target. AM 
hopes to sell 50,000 this vear, after only 
nine months on the market, and almost 
double that number in 1971. Gremlin's 
smallest engine is a 232-cu.-in, six, but 
that hasn't deterred buyers. The car 
still gets over 20 mpg, the break-even 
point for economy cars. Interest in Vega 
and Pinto helped boost Gremlin sales 
late in 1970. For the future, AM plans 
a slight styling change, mostly to ease 
the extreme appearance of the wide, 
wide C post. Mechanical changes will be 
limited, in keeping with the promised 
non-obsolescence of the minis. 


Buick boasts that its quality is tops in the 
industry, if you go by customer com- 
plaints—or the lack of them. Buick own- 
ers’ complaints during 1970 were down 


Datsun 1200 has clever, mod- 
erate styling to disguise a boxy 
shape that gives exceptional 
space utilization. 


FROM JAPAN: 

Little 2-Door 
Sedans with a 
Low, Low Price 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 
PHOTOS BY DAVE HOUSER 


F or about 15 years, the accepted standard for small 
economy cars has been the VW, affectionately known as 
“the beetle.” It’s never been the lowest-priced car on the 
market. It’s never been said to give exceptional gas 
mileage. Those are not its strong points. Its strong points 
are the quality of its materials and construction, the 
availability of parts and service everywhere across the 
nation, plus its remarkable resale value. That’s what 
has made the VW the number-one small economy car 
in the U.S. 

The beetle has been attacked from above (in price) 
by Ford and GM (first Cortina and Opel, now Pinto and 
Vega), by Toyota and Datsun, and by several indepen- 
dent European makers. But it’s still the top import, 
leading the runner-up by a three-to-one margin. Now, 
something new is happening. The VW is being attacked 
by cars in its own price range—and under! What’s more, 
these new small cars from Japan pose a real threat to the 
VW in all areas. We tested them, driving hundreds of 
miles on the highway and in the city, and putting them 


Continued 


VW's dominance is under attack— 
by domestic minicompacts, other imports, 
and now, these Japanese models 


s i Nag di au ai e Ut wi UL gt hee 
The Volkswagen, due to its configuration, provides the least usable 
space inside. This car also had the highest noise levels. 


A gair P2 E. ENG e: 
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The Toyota Corolla resembles the Datsun in its general architec- 
ture, has similar useful space, and offers the quietest ride. 
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A new, short, easy course trains you at home 


Now you can prepare quickly to do professional to make $4 to $6 an hour fixing appliances for friends 
appliance servicing at home in your spare time. and neighbors. 
You are ready to start servicing appliances after Low-cost training plans cover — 


only a few lessons. The entire course can be finished 
in a matter of months. 


Small and large home appliances 
Farm and commercial equipment 
Portable electric tools 
Small gasoline engines 


This is the fastest way to a new job or skill or 
extra income or a business of your own. Wherever you 
live or want to live, you'll find a demand for top-notch 
appliance servicemen. 


— there is even special training to prepare you 
for air conditioning and refrigeration. 


There are probably thousands of broken appli- Special NRI appliance testing equipment is in- 
ances right in your neighborhood. These can mean cluded in your course at no extra cost. Mail coupon 
cash profits for you starting soon. Use your spare time for your FREE NRI Catalog. No salesman will call. 


NATIONAL RADIO INSTITUTE e APPLIANCE DIVISION 
Washington, D. C. 20016 
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Datsun's instrument panel (top) is neat and complete. A tachometer 
is standard on the Deluxe series. Controls are well placed and 
unusually light in operation. The VW (center) carries no instru- 
ments other than a speedometer and a fuel gauge, and the con- 
trols are open to criticism: hard steering, uncertain shift detents. 
The Toyota's attractive instrument panel gives all essential infor- 
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Engine accessibility for servicing is no problem in either of the 
Japanese cars. All points requiring regular maintenance or atten- 
tion are clear and open. The VW engine (center) is difficult to 
work on, though a plug change on its flat-four engine is not as 
hard as it may seem. The slanting engine in the Toyota (bottom 
photo) gives it an extra advantage over the Datsun, though both 


mation, but the test team found the steering hard. 


gauge. Small controls are easy to 
operate. The heater controls are gems 
for operating ease and the heater fan 
unusually quiet. The front doors have 
vent windows. Rear side windows 
push out at the back edge, just as on 
the VW. 

Driving the Datsun is sheer joy. 
The car is nimble, responds quickly 
and with precision. The steering Is 
featherlight, yet gives adequate feed- 
back, and the turning circle is un- 
believably tight. The car is stable and 
predictable, and great fun to drive on 
twisting roads. It was faster in the 
handling tests than its rivals, and in 
an emergency situation we judge its 

Continued 


visibility. Hood and fenders are well- 
defined and the instrument panel is 
conveniently low. Glass area is plen- 
tiful for good viewing. 

The driving position proved first- 
class, with lots of foot room. Leg room 
is ample. Adjustable seat backs re- 
cline, and when swung forward return 
to preset angle. 

The back seat has good room for 
knees, head, and hips, and getting to 
it is easy. There are assist straps for 
rear passengers; arm rests up front. 
Seat belt/shoulder straps are usable 
as lap belts alone. 

Instruments are attractive, easy to 
read, and include a temperature 


ol the Japanese cars have full-width hoods. 


through our entire test program at 
Bridgehampton Race Circuit. 

The new Japanese small cars differ 
from the VW in every way. They have 
water-cooled four-cylinder engines in 
front, rear-wheel drive with beam 
axles, and roomy trunks in the tail. 
The VW, of course, has an air-cooled 
rear engine, all-independent suspen- 
sion, and tight trunk space up front. 

Both Japanese cars are brand-new, 
so we cannot judge them in terms of 
durability, dealer service, or resale 
value, but we can tell you what the 
cars will do. 

The Datsun 1200. The first thing 
you notice is the excellent all-around 
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A COMPLETE 
WORKSHOP THAT'S 
5 POWER TOOLS IN 1 


...the Dremel — 
Moto-Shop 27 


p" It's a Jigsaw 


Why struggle with five different power 
tools when a single Dremel Moto-Shop 
will do the work of all of them. Handles 
simple craft projects or “big shop" 
jobs. Moto-Shop is basically a 15-inch 
jig saw with a power take-off that 
converts to all the tools shown below. 
With the flexible shaft attachment you 
can grind, drill, polish, sharpen, 
engrave, carve. Rugged ball-bearing 
construction lets you buzz through wood 
up to 134" thick. So compact you 
can use it on a table top, store it 
anywhere. Basic Moto-Shop, $37.95— 
with attachments, $54.95. Ask your 
hardware or hobby dealer for a 
demonstration today. 


It's a Disc Sander 


حسم 


It's a Buffing 


It's a Bench Grinder 


DREMEL ELECTRIC ENGRAVER 


It’s a Flexible siet 


Writes like a pencil. Marks perma- 2 
nently on all metals, glass ceram- 4 > 
ics, plastic, etc. ideal for iden- i 
tifying sporting goods, tools,  , 
camera equipment, guns, jew- $ 
elry. Calibrated stroke ad- 
justment regulates depth 
of engraving from delicate 
fine lines to deep marks. 
Just $14.95 with solid 
carbide point. 


See your hardware or hobby dealer 


for a demonstration. 
And write for complete power tool catalog. 


Ail N CREATIVE 
DREMEL) POWER TOOLS 


NI DREMEL MFG. CO., 
! Dept. 910-M, Racine, Wis. 53401 
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ever had on any car that went through 
our full test program, and that in- 
cludes such cars as the Simca 1000 
(1118) and Opel Kadett. The engine 
is readily accessible—no possible prob- 
lem about any plugs, or even the oil 
filter. Do-it-yourselfers will get itchy 
hands when they gaze under the hood 
of this new Datsun. 

'The trunk is roomy and clear, with 
normal liftover height. 

The Volkswagen. You know what 
the Volkswagen is like. You probably 
were at the wheel of one not too long 
ago, or had a ride in one. Is there 
anything new to say about it? Yes, 
but not much. The car we tested was 
a 1970 tthe "71 was not yet available), 
but the only engineering change in 


Continued 


Trunk of the Toyota is ca- 
pable of holding with ease 
one large suifcase, a me- 
dium one, and a flight bag. 
And liftover on this car is a 
mere 20.5 inches! 


intruding wheel wells and 
droop-hood styling cut in- 
lo the VW's storage space. 
The scuttle-mounted fuel 
tank and spare-wheel posi- 
tion also take up room in 
the front. 


The Datsun's trunk is the 
biggest: 50 inches wide and 
24 long, with an average 
height of 16 inches. A low 
liftover height was sacri- 
liced to gain structural stif- 
ness in the body shell. 


handling characteristics to be on a 
par with the best of European cars, 
such as the Simca and the Fiat | PS, 
Nov.]. It rides quietly at all speeds, 
but the suspension can get harsh on 
rough roads. 

The little engine delivers its modest 
power so quietly and smoothly that 
you might think it's a 1600, not a 
1200. The engine has a strong pull at 
low revs, yet is unusually high-rev- 
ving. It's coupled to a clutch with a 
clean, swift action and a four-speed 
transmission with fast, light shifts. 
The brakes proved pleasant and re- 
liable, giving smooth, short stops, 
with minimal nose dive and no loss 
of stability. 

Fuel economy was the best we've 


Brake test: TOYO — to lock rear — early, but Moped i in — EREK 


the standard '71 model is 
three more horsepower. 

The driver has the 
same restricted visibility 
( small rear window, high 
back seats and big head 
restraints, high beltline, 
and high instrument pan- 
el). You can't see the 
fenders, and the curved 
bumpers protrude inches 
beyond the body. 

The seats are obvious- 
ly expensive and quite 
comfortable. 'There is a 
good-sized glove box and 
storage pockets in both 
doors. Seat and shoulder 
belts can be operated 
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NOISE-LEVEL TEST RESULTS 


We measure interior noise in decibels under three 
sels of conditions, on three different scales. For 
quick reading of the results we give you only the 
A-weighted scale, which is most like human hear- 
ing in overall sound pickup. A decibel difference 
of one or two points is perceptible to a driver; 
five points make an enormous difference. 


VOLKS- 


DATSUN TOYOTA WAGEN 


30 mph 
smooth road 


68 dbA 66 dbA 72 dbA 
60 mph 
smooth road 


30 mph 
rough road 


79 dbA 77 dbA 80 dbA 


80 dbA 79 dbA 82 dbA 


YOU PROBABLY 
CURSE A LOT. 


PLASTIC SUPREME DRILLS 


NO FRACTURES ٠ NO FLARES 


Advanced PLASTIC SUPREME 
DRILLS take the time, trouble and 
waste out of drilling plastic. Burrs, 
fractures and flares are GUARAN- 
TEED not to happen with high-speed 
PLASTIC SUPREME DRILLS. The pre- 
cision drill machinists prefer. 


SET OF 4 DRILLS | 
includes: Mg, yg, 345 5 360 


14 sizes. Postpaid. Send 
check or money order. 


DEALER INQUIRIES INVITED 
Phone (215) 855-0475 or write: 


r mm” —— E 
| C& S PRODUCTS COMPANY | 
| P.O. Box 13, Jenkintown, Pa. 19046 | 
Please send sels © $3.60 post- | 
i 
paid. 
| NAME | 
| ADDRESS | 
| ا6‎ UATE قا‎ 
| Pa. Residents add 6°. Sales Tax | 
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5 in one of the world's fastest- growing io pay fields 
where your life can be like a "vacation with pay. 
Easy home: study plan prepares you for 1000s great 
“ground floor’ opportunities open now for men and 
TEL ` women with expanding motels and hotels in cities, 
Ed emnt towns, resorts m U.S. and dada Free AUR resort 
ef | Mana living, unlimited recreation and plenty of time to 
š - enjoy them, Send for big "Career Kit  —ALL FREE! 
ETULL No salesman wili call. 


EREE WORTH AMERICAN SCHOOL OF MOTEL- HOTEL MANAGEMENT 
4500 Campus نيا‎ Dept, WIEC, RES Califcrnia 92660 


LEARN 
MEAT CUTTING 


Irain quicklv in 5 short weeks at Toledo 
for n bright future with security in vital 
meat business. Big pay, full-time jobs — 
HAY E. A^ ERUF ITA RGI: MARKETS 
TOUR. OWS! Time payment: plan a ites 
hie. Diploma. given. Joh help. ete ean 
af success! graduates. OL tt YEAR! 
m WE pow RAE ae pus aoe rated FREE 
tulnlog, No 0 A on, 4.10, roved 
wok. NO CHOOL OF MEAT CUTTING 
Dept, 31-0, Toler. Cho di 
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e giant Bx10 
— 300 
° ‘illustrations MONEY-BACK 
oe GUARANTEE 
| EE A brilliant picture- 
ONLY : and-text adventure 
that gives you a crys- 
tal-clear understand- 


ing of how everything 
mechanical works! 


Send $7.95 for your 
copy of THE HOW 
AND WHY OF ME- 
CHANICAL MOVE- 
MENTS for 10 days. 
If not delighted, 

return it for 
full refund. 


44 Hillside Avenue, Manhasset, N. Y. 11030 
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Looking them over from left to right: Volkswagen 1600, Datsun 1200, and Toyota Corolla. 


height, which makes loading easier. 
The quiet little engine pulled very 
strongly throughout its speed range. 
and almost matched the Datsun on 
Continued 


The back seat has storage bins on 
either side. In tront, there's a shelf 
in addition to the glove box. The 
trunk is roomy and very practical in 
shape, with bumper-level liftover 


How PS tests "m what the tests show 


Two lane changes in quick succes- 
sion show a car's ability to make an 
emergency maneuver at speed. Lanes 
are blocked 120 feet apart, and lane- 
change gaps are 60 feet long. Each car 
is put through test at increasing speed 
until its maximum is established. 


a = Li 


Low-speed emergency maneuver test 


means sneaking a car as fast as possible 
through pylons 48 feet apart. In both 
handling tests, times clocked by two 
stopwatches are converted to mph. 


Brake test shows a car's ability to 
stop on a straight line from 60 mph, 
without locking any wheels, after 10 
stops from 60 at one-minute intervals 
with '2g deceleration (normal quick 
stop). Final stop is made in a 12-foot- 
wide lane and stopping distance is 
measured. Excessive pedal pressure in- 
dicates fading brakes. Excessive dis- 
tance indicates fade, locking, or both. 
Acceleration test at 0-60 mph shows 
a car's ability to reach cruising speed 
from standstill. The 0-80 mph test 
shows its high-speed power reserve; 


25-70 mph test simulates a highway 


merging situation. Cars with automat- 
ic transmission are tested in DRIVE. 


TOYOTA VW 
Corolla 1600 
6.7 5.9 

42.0 42.5 

36.0 37.5 

33.5 32.0 

32.0 37.5 

90.0 94.5 

54.3 59.1 

58.5 61.0 
152.8 158.7 

49.0 51.6 

48.0 53.3 

46.0 43.0 

44.0 51.5 
OHV 4-in- -line OHV flat-4 
2.95x2.60 in. 3.36x2.72 in. 
71.1 cu. in. 96.66 cu. in. 
9.0:1 7.5:1 
One 2-barrel One l- Rap 
73 © 6,000 57 @ 4,400 
74.2 @ 3,800 81.7 @ 3, 000 
4-speed manual 4. aber manual 
4.222:1 4.125:! 
Dunlop Gold Seal eniaint 
5.00-12 5.60-15 
30 ft. 36 ft. 
3.5 25 
Drum/drum Drum/drum 
9.5 gal. 10.6 gal 
1,566 Ibs 1,808 Ibs 
18.6 sec 22.5 sec. 
37.8 sec 45.0 sec. 
22.0 sec. 28.5 sec. 
167 ft. 8 in. 155 ft. 3 in 
120 Ibs. 115 Ibs. 
49.8 mph 52.2 mph 
24.2 mph 26.2 mph 
26.0 mpg 21.2 mpg 
$1.798 $1,839 
$1.798 $1,992 
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1200 


DIMENSIONS (inches) 


Al Ground clearance 

A2 Front leg room (max.) 
A3 Front head room 

A4 Rear head room 

A5 Rear leg room (min.) 


5 


4 
3 
3 
3 
9 
A7 Height 5 
| B1 Width 5 
B2 Length 15 
B3 Front track 4 
B4 Rear track 4 
B5 Front hip room 4 
| B6 Rear hip room 4 


| SPECIFICATIONS 


6.7 
2.0 
6.0 
3.2 
3.5 
0.6 
4.7 
5.9 
152.6 
8.8 
9.0 
5.5 
1.0 


Engin? type OHV 4-in-line 
Bore x: troke 2.87x2.76 in. 
Displacement 71.5 cu. in. 
Comp:e.sion ratio 9.0:1 
Carb.retion One 2-barrel 
Power @ rpm 69 © 6,000 
Torque (lb.-ft) © rpm 70.1 @ 3,600 
Transmission 4-speed manual 
Axle ratio 3.90:1 
Tires Bridgestone Skyway 
Tire size 6.00-12 
Turning diameter 26.9 ft. 
Turns lock to lock 3.4 
Brakes Disk/drum 
Fuel tank 10.6 gal. 
Curb weight 1,587 Ibs. 
TEST RESULTS 
Acceleration 0-50 mph 18.4 sec. 
Acceleration 0-80 mph 37.0 sec 
Acceleration 25-70 mph 21.0 sec 
Braking distance 60-0 mph 159 ft. 4 in 
Brake pedal pressure 120 Ibs. 
Max. speed—lane change 53.0 mph 
Max. speed—traffic weave 26.6 mph 

| Average fuel mileage 28.0 mpg 
Price (basic) $1.736 

| Price (as tested) $1,888 


| A6 Wheelbase 


with one hand only. A rear-window 
defogger is standard, and vent win- 
dows in doors give good ventilation. 
High-back front seats limit forward 
vision of rear-seat passengers. On the 
other hand, the rear seat can be folded 
to make a spacious cargo area. 

The engine is noisy—even at idle. 
But because the body is well insu- 
lated and our sound-level tests run 
with all windows closed, the measured 
noise level is lower than expected. 
The engine has an automatic choke 
and is known to start and run reliably 
on low-grade fuel in any temperature. 

Our test results show the VW trail- 
ing the other two cars in performance 
as well as fuel mileage 

On the highway, the VW is sensi- 
tive to crosswinds. The problem has 
been minimized by setting front-end 
alignment so that the car will resist 
deviation from a straight course, but 
this has brought with it the penalty of 
hard steering. The floorshift has im- 
precise detents (the engine is flexibly 
suspended, and the shift lever is a 
long way away). The heating system 
is less than satisfactory: controls are 
between the front seats; the system 
is slow to warm up, difficult to regu- 
late. 

The VW does offer extremely good 
traction in sand, snow, or ice. The 
rear weight bias enables the rear 
wheels to get a good grip when many 
front-engine/rear-drive cars would 
just sit and spin their wheels. VW 
hasn't yet adopted disk brakes for the 
beetle. Still, we found the drum 
brakes more than adequate. 

The Toyota Corolla. This model, 
completely new for '71, shows sur- 
prising advances in noise reduction. 
It has the quietest ride, and wind 
noise is negligible. 

We'd give the new Corolla top 
marks for its well-padded contoured 
seats and good all-around visibility. 
It offers excellent down-the-road sta- 
bility, but calls for higher steering 
effort than the Datsun. Instrumenta- 
tion is simple, and high-level vents in 
the instrument panel provide good 
ventilation ( door windows are single- 
pane). Rear windows are of the push- 
out type. 

The interior is well laid out, with- 
out offensive intrusions from front- or 
rear-wheel housings. The all-viny] in- 
terior is matched with a color-keyed 
wall-to-wall carpet. 

The front seats, adjustable for rake, 
have a memory when tilted forward, 
returning to their preset position, 
as in the Datsun. 

Inside door handles and locks are 
the latest design—neat and conven- 
ient. The front passenger has an as- 
sist strap—there are none in back. 
Rear-seat room and visibility are ade- 
quate, giving a pleasant, open feeling. 


Japan's Little 2-Door Sedans 
[Continued] 


acceleration. Engine accessibility i 
exceptional—it’s one of the easiest-t 
work-on engines we've ever seen. 'Th 
block slants to the left, and the plug 
are in the open, coil and distributo 
are in full view, and even the oi 
filter stands free, accessible fron 
above. 

The brakes proved to be somewha 
below average for such a light car 
giving rear wheel-locking problem 
even during the warmup stops. 

But the handling characteristics o 
the new Corolla are disappointing 
Body roll in hard turns seems exag 
gerated, and the inside rear whee 
begins to lift under very low latera 
forces. The car showed stability prob 
lems when going through our handlin 
tests—both the high-speed lane chang 
and the low-speed traffic weave. Thi: 
car requires caution in maneuvering 
even at quite low speeds, and coul 
be unsafe in an emergency situation. 
Conclusions 

Norbye: I need only seconds t 
make up my mind on this one. Give 
me the Datsun. The joy of driving 
it, plus its overall practicality and 
complete lack of design flaws, add up 
to a package of fantastic value when 
you look at its sticker price. 

Dunne: 'The Datsun is my choice, 
too. The car is safe, stable, econom- 
ical, quiet, refined, and great fun to 
drive. Yet it has adequate seating for 
four and enough carrying capacity for 
all normal needs. Gs) 


Since this test was made, Volkswagen 
has introduced two versions of the 
beetle for 1971: the Super Beetle and 
the Custom Beetle. The Super Beetle 
(shown above) has a new front-sus- 
pension system that takes up less space, 
providing somewhat larger trunk space 
under the hood. The Custom Beetle is 
identical to the VW that we tested, ex- 
cept for more spartan trim and three 
more horsepower. The Super Beetle 
costs $60 more than the '70 VW, the 
Custom 559 less. 


Wordless 
Workshop 
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This year take the Perfect Vacation... 


DISCOVER AMERICA 


When you get out and see this country of ours—even a small part of 
it—you begin to realize how great America really is. The wonders 
of Yellowstone and the surf at Waikiki. The man-made canyons 
of New York City and the Grand Canyon of the Colorado. The 
Miss Indian America Pageant in Wyoming and the Miss Amer- 
ica spectacular in Atlantic City. From Alaska to the Islands, 
clear across the U.S.A., people are discovering this great 
country of ours. This year, even today, Discover America. 
It's sure to be your Perfect Vacation. 
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Get high as a kite with this easy-to-use kit 


“Birdman” Bill Bennet soars to an altitude of about 1,000 feet with his 
Delta Wing as he's towed by a Hydrodyne boat powered by two 115-hp 
Mercury outboards (above left). The 35-year-old Australian then lets 
go of the cable and pilots the kite he designed down to a safe landing on 
the water. The Delta Wing is made of an aluminum frame and a tri- 
angular Dacron sail. It weighs 36 pounds. Bennet has flown his kite as 
high as 2,800 feet. The Delta Wing costs $495 and is available from 
Delta Wing Ski-Kites, PO Box 483, Van Nuys, Calif. 91408. 


Snowmobile-maintenance reminder 


The Hamilton Watch Co. has come up 
with a handy hour meter that tells you 
exactlv how long vou've operated your 
snowmobile. This will help vou do main- 
tenance exactly when it's needed. The 
Super G-70 hour meter has self-lubricat- 
ing parts and operates at temperatures 
down to —65 degrees F. It's also highly 
resistant to shock and vibration, and is 
warranted for 2,000 operating hours. It 
would be a boon for break-in periods. 
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"If you throw me back, 
I'll give you three wishes. Besides, 


ps 


I'm loaded with mercury! 


Disney World campground 

The huge new Disney complex going 
up near Orlando, Fla.. opens next Octo- 
ber. It will Ee quite a magnet for camp- 
ers and tourists—eight million visitors 
are expectcd in the first vear. Campers 
will appreciate the giant amusement 
park's 1,200 campsites for parking RVs 
while they take in the sights, 

Photo hobbyists will also get a unique 
aid at the new park. Photo trails set up 
by GAF will guide you to good picture 
opportunities at Disney World. What's 
more, guide posts will even tell you what 
settings to make for the film you're using 
—with special help for night shots. 


The do-it-yourself camper 


Here's a clever way to keep a TV 
from bouncing around in your camper. 
Its a quick-disconnect system, too. 
Reader Elmo M. Blount, of Irving, Tex., 
tells us he uses two night-latch tracks 
mounted on a length of one-by-twelve. 


\ 

\ SLIDE TRACKS FROM P: 

\CHAIN-TYPE NIGHT LATCHES p / 
P 


\ PF 


TM 


The large end of the slot faces the front 
of the shelf. He removed the rear TV 
legs and replaced them with longer self- 
tapping bolts. A !A4-inch (O.D.) piece of 
copper tube was used as a spacer be- 
tween the rubber-grommet leg and a flat 
washer installed on the bottom of the 
rear legs. The washers on rear legs will 
pass through a wide part of the night- 
latch slot and will slide back to the nar- 
row part, where they wil] not come out. 


requirements for 


Recreation 
Roundup 
...on the move with PS 


By HERBERT SHULDINER 


U.S. readies hitch standards 


An auto towing a trailer is four times 
more likely to be involved in an accident 
than one that is not, says the National 
Highway Safety Bureau. And in 20 per- 
cent of the accidents involving a trailer- 
towing vehicle, the hitch contributed to 
the accident. 

Use of hitches with insufficient 
strength to tow trailers is a potential 
cause of these accidents, the Bureau 
says. To combat the problem, it has pro- 
posed performance and consumer-infor- 
mation standards on hitches. 

The performance standards would be- 
come effective on Jan. 1, 1972, and the 
consumer-information standards on Oct. 
1, 1971. The standards would establish 
minimum-strength 
hitches, couplings, and safety chains. It 
would set five trailer-weight classes and 
prohibit the matching of a trailer with a 
hitch not suited to the trailer's weight. 
Manufacturers would also be forbidden 
to produce ball-type hitches for use on 
trailers with a gross weight greater than 
6,500 pounds. 

Consumer-information standards 
would compel manufacturers to specify 
the type of hitch and method of attach- 
ment suitable to the vehicle a consumer 
purchases, In addition, manufacturers 
would be required to inform buyers of 
the heaviest trailer a vehicle could safe- 
ly tow with recommended hitches. They 
would also be obligated to give con- 
sumers a diagram showing attachment 
points for all hitches recommended. 

Another interesting feature of the in- 
formation standards is a requirement 
that manufacturers give consumers test 
results which "reflect handling charac- 
teristics and yaw stability." 


Health threat to outdoorsmen 


Two University of Wisconsin veteri- 
narians advise you to steer away from 
“friendly” skunks and other wild ani- 
mals that may cause rabies, 

C. W. Burch and R. E. Hall report 
that the boom in outdoor recreation has 
increased the possibility of your meet- 
ing up with rabies-infected wildlife. 
Campers, hikers, hunters, and fishermen 
are most vulnerable, they say. 

The scientists warn you to be especial- 
ly suspicious of wild animals you're able 
to catch, of animals that come to you or 
otherwise act abnormal in any way. Ap- 
parent choking is another frequent sign 
of rabies. 
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Old Crow begins with men who 
_ love to work with their hands. 
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- Make wind direction | OLD CROW | 


E . Sailing ship- 

aE 2. weathervane hull is 
SSS SC made by gluing 

^ ṣẹ $3 pieces of wood in 
A" a “sandwich.” 
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-A ' Cut sail from 
'\ sheet copper. Paint 
4^ — or let it weather 
27 naturally. 
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Old Crow 


Handcrafted Bourbon 


The formula that gives Old Crow its special 
character begins with Robert Landon Curry. It's up to 
him to mix the exact measures of corn, barley and rye 
that go into each batch of our country Bourbon. 

The first scientific way of distilling Bourbon was 
invented by Dr. James Crow back in 1835. But giving 
our Bourbon a handcrafted taste is still an art. 

“Between my job at Old Crow and my wood- 
shop at home," says Curry, "there's hardly a time in 
the day when I'm not working with my hands." 

Bob Curry calls on the same craftsmanship 
making this sailing ship-weathervane as he does mixing 
grain at our distillery. For a set of the ship plans, write: 
Old Crow, Box 531, Frankfort, Ky. 40601. 


KENTUCKY STRAIGHT BOURBON WHISKEY. 86 PROOF. DISTILLED AND BOTTLED BY THE FAMOUS OLD CROW DISTILLERY CO., FRANKFORT, KY. 


q 


Drum winches free grounded boat. Towed to deep water, this recently patented 
pair of recovery cylinders would provide leverage for a wraparound towline for 
pulling free a shoaled ship. Prongs on the smaller drum, which would be flooded, 
would grip the ocean floor. The large winch drum would then be flooded and 
submerged like an outboard anchor. Later, you'd pump out and refloat the unit. 


New Ideas 
from the . 
Inventors œ 


ILLUSTRATIONS BY DANA RASMUSSEN 


Two-way plow clears drive. De- 


Car door lights up ground. Flanged 
to the lower end of a car door, this 
plug-in light would be aimed down- 
ward to illuminate the ground and 
help passengers find clear, secure 
footing when alighting on dark or 
rough roadway. Another version, 
mounted vertically, would signal a 
door opened into traffic. 


Pivot sets roll angle. 
You could bend the han- 


Suitcase expands with load. One 
bag would save storage space, yet 
serve different travel needs, if it 
could be expanded and contracted 
like this to fit the load. Rigid plates 
at opposite ends would lock in a set 
position to secure overlapping sides 
at any desired width from fully tele- 
scoped to fully extended. 


leg injuries 


Cleat protects ankles. 


dle of this paint roller to 
any convenient angle by 
adjusting the friction 
lock and tightening up 
a wingnut. Setting the 
roller for straight or off- 
set work could make it 
easier to reach in and 
around corners, allow 
smoother application in 
hard-to-reach spots, and 
minimize gaps or lapped 
colors at those difficult 
meeting corners. 


to vulnerable bones and 
muscles of young ath- 
letes could be avoided, 
says a doctor inventor, 
with use of his heel 
plate on football shoes. 
Two curved cleats set 
around a central pivot 
would grip the turf on 
straight runs, but would 
swivel under twisting 
force during falls. He'd 
include a stabilizing in- 
ner sole, too. 


signed to fold for easy storage in 
your garage or car trunk, this plow 
could be quickly attached to front 
or rear bumper for freeing a 
plowed-in car or opening a path 
from a garage. Mold-boards hinged 
to bumper brackets would be joined 
at the apex by a slip-on nose plate. 


The following patents have been issued on these inventions: tow—No. Heel cleat—No. 3,466,763 to Dr. V. H. Levin. WI NM Pa.; Angled roller 
3,402,688 to E. N. Rose and C. S. Manni , San Diego, Calif.: Jer —No. 3,408,676 to J. N. Cayo. Benton Harbor. M 

O. 3,448,534 to G. Pipes, South Euclid, and A. Hollinshead, Novelty, Copies of patenta may be ordered. bv number, p the Commissioner of 

hio. 648 to Franz Schwennicke, Waterloo, Patents, Washineton, D. C. 20291, at 50 cents . To write to an inventor, 


hio: suitcases—No, 2,447 J | 
Belgium; Car t—No. 3.452,190 to P. S. Senseman, Battle Creek, Mich.: 
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address him (by name and patent number) in care of the Commissioner. 


go OLAS A 


CIGALES 


TURKISH & DOMESTIC 
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Lock-out neutral — like the neutral 
on your car—standard on all Evinrude 
snowmobiles. 


Built-in reverse on all wide-track 
snowmobiles at no extra cost. 
Expert service — through established 
Evinrude servicing dealers. Service 
where you use your snowmobile as 
well as where you buy it. 


Someday — all $nowmobiles will 
have all the good things that Evinrude 
snowmobiles have right now. 


"١ Someday is today at your 
ee Evinrude dealer. 


Write for catalog. Evinrude Motors, 
4039 N. 27th St, Milwaukee, Wis.53276 


Div. of Outboard Marine Corporation 


ee 


30-below zero starting. The easiest 
starting snowmobiles made. 


Knee action suspension follows ter- 
rain. Lifetime-lubricated bogie wheels 
don't need snow for lubrication. 


Fully enclosed engines on all wide 
track Evinrude models. 


_ Nobody 
gives you so much 
of tomorrow. 


Balanced-firing horizontal twin-cyl- 
inder engines. Built by Evinrude to 
American standards. Engineered for 
high torque at low speed, and excep- 
tional smoothness at high speed. 


Advanced torque-sensing drives that 
match the power to the need, auto- 
matically — and turn all the power 
into performance. 


Tough polyurethane track that lasts 
up to three times longer than conven- 
tional molded track. 


Stronger, safer construction 
— with all the safety features 
now that the others are just 
beginning to talk about. 


EVINRUDE SNOWMOBILES Š= 
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Science 


This handful has a surface area nee. Us PAT. DFF MONTHLY 
of about two acres. 
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Catalyst, a secret, aluminum-based 


STREAMLINED + | UNDER-CAR 
CONVERTER ÁN OVAL CONVERTER 


Large cars with no room under Another big-car design looks a lot 


the hood would take this design. like an ordinary muffler from the 
Diagram shows it used with dual ^ outside, but it's specially designed 
exhausts—one converter per leg. for the exhaust-converting job. 
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RADIAL 
MANIFOLD 
CONVERTER 


This type could fit just below the Pancake type can fit the engine 


manifolds on a small V8. Its lo- compartment of many small im- 
cation close to the engine makes ports. Foreign interest in the UOP 
for optimum efficiency. converter has been very high. 
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-formula,.is the heart of the system. 


A CATALYTIC 


CONVERTER 
That Really 

Cleans Up 
Auto Exhaust 


It's ready for production, 
it’s cheap, and it works—but 
Detroit is poker-faced 


By JOSEPH P. ZMUDA 


One of the fondest dreams of Detroit engi- 
neers stuck in the squeeze between economy and air 
pollution is the development of a successful catalytic 
exhaust converter. Like a magic box, it would attach 
to the car’s exhaust system, while the catalyst inside 
changes all the pollutants passing through it—and 
all the complaints about automotive emissions—into 
harmless vapors. 

The rub to the dream is finding the right catalyst 
to do the job. Essentially, a catalyst is a substance 
that initiates or accelerates a chemical change, with- 
out itself being changed in the process. Developing 
a workable catalyst has been more difficult than first 
imagined. Why? 

© Lead additives in gasoline require a noble- 
metal catalyst (platinum). This makes for very 
high cost. 

© Lead also reduces the effective life of any cata- 


| 
UOF: “No matter how well...other controls werk with i 


One question that’s certain to arise 
is how the UOP system can achieve 
both oxidation and reduction with 
only a single catalyst. Exactly what 
occurs during gas transformation is 
as proprietary as the chemical compo- 
sition of the catalyst, but this much 
can be said: 

In any gasoline engine, the produc- 
tion of NO, rises as the air/fuel mix- 
ture is leaned; conversely, enriching 
the fuel charge contributes to added 
HC and CO. However, there is a nar- 
row plateau at which the curves for 
HC-CO and NO, cross. It is when 
carburetion is set to operate within 
these limits that the UOP catalyst 
works most efficiently. 

“Believe it or not,” says DePalma, 
“this also happens to be the best air/ 
fuel setting for your engine.” That’s 
why UOP claims the system will in 
no way reduce gas mileage or con- 
tribute to poor engine performance. 

Is it difficult to keep the air/fuel 
ratio constant over all driving modes? 
Not with today's engines and carbure- 
tion refinements. Developments like 
fuel injection make the job even 
easier. 

The interior configuration of the 
container that holds the catalyst is 
extremely important. Exhaust gases 
must pass through as much of the 
exposed catalyst as possible—contrib- 
uting to what engineers call space ve- 
locity—before being vented to the 
tailpipe and muffler. This is why 
UOP and its manufacturing outlet, 
Flexonics, have taken on the design 
and production of the total converter 
system rather than just marketing the 
catalyst. 

Setting it up. Outfitting a vehicle 
that runs on lead-free gasoline to take 
the UOP catalytic system is simple. 
One of the four container shapes is 
chosen to mount as close to the engine 
as space permits. The radial-manifold 
and pancake converters might fit with- 
in the engine compartments of foreign. 
compacts or American cars having 
small engines. Larger vehicles with 
no room under the hood would take 
the streamlined or under-car oval unit. 
Each exhaust train requires one con- 
verter. 

With the device in place, the engine 
is tuned to achieve a balanced mixture 
of fuel and air. After that, sit back 
to pollutant reductions of 90 percent 
and more, guaranteed for as long as 
you burn nonleaded fuel and keep 
your engine properly adjusted. By 
fabricating the container of sufficient- 
ly strong material, the converter 


of the purchase price, but only $35 
to $70, depending on size. 

Anyone disposed to be skeptical of 
these claims should first consider the 
reputation of UOP, a 57-year-old firm 
whose stock-in-trade has been to re- 
search, develop, and license processes 
—mostly catalytic—for use by the pe- 
troleum industry. With 12,000 em- 
ployees, total sales of $450 million, 
and a pool of 6,000 active patents, 
UOP produces more than half the in- 
dustrial catalysts used in this country. 

The controversy. Because of the 
arguments and confusion surround- 
ing catalytic converters, POPULAR 
SCIENCE sent me to the UOP Research 
Center in Des Plaines, Ill.—as well as 
to Detroit—for first-hand data. 

Is this new system the answer? 
Ted V. DePalma, the manager of the 
UOP engine laboratory, and a driving 
force in the pursuit of a perfect cata- 
lyst, thinks it is, and criticizes De- 
troit's attempts to control automotive 
air pollution. 

Says DePalma, “We at UOP feel 
that Detroit has gone as far as it can 
with complicated engine modifica- 
tions that, for whatever degree of 
pollution control they provide, still 
exert a penalty in performance, driv- 
ability, and gas mileage." 

DePalma showed charts from tests 
made with the UOP system proving 
that the catalyst will bring NO, down 
from 746 parts per million (ppm) to 
72 ppm, a conversion rate of 90 per- 
cent. At the same time, HC is reduced 
from 127 to 35 ppm (773 percent) and 
CO emissions are reduced to .06 per- 
cent volume, the highest (94 percent) 
conversion rate. 

The secret heart. The heart of any 
conversion system is the catalyst. The 
specific catalyst used by UOP is a 
proprietary secret. When DePalma 
showed it to me at Des Plaines it 
looked, felt, and weighed about the 
same as plastic foam balls, around ir: 
inch in diameter. An important prop- 
erty is its porosity. About 40 of these 
tiny balls have a full acre of surface 
area. This increases gas-to-catalyst 
contact, permitting reductions in con- 
tainer size and the amount of catalyst 
needed. 

Typical catalysts withstand operat- 
ing temperatures to only 1,300 degrees 
F, and some Detroit systems are pro- 
vided with temperature override 
valves for protection. But the UOP 
formula remains stable to 2,000 de- 
grees, allowing converter placement 
close to the engine where it can begin 
working immediately. 


Manager of UOP engine labs, Ted DePalma 
hefts the radial manifold converter, made to 
fit the engine compartment of many small 
cars. It's one of four basic converter designs. 


lyst, necessitating periodic replace- 
ment. 

e Most catalysts are either re- 
ducers (they take oxygen from nitro- 
gen oxides, NOx) or oxidizers (adding 
oxygen to unburned hydrocarbons, 
HC, and to carbon monoxide, CO). 
Seldom can they do both. One alter- 
native is to utilize twin-bed systems, 
routing the exhaust to one converter 
for oxidation, then to another for re- 
duction, Again, this increases cost, 
often to as much as 10 percent of the 
cost of the car itself, automotive 
spokesmen claim. 

But today, one of the largest firms 
engaged in petroleum research has an- 
nounced the availability of a com- 
plete catalytic system for nonleaded 
gasoline that could go into produc- 
tion tomorrow. What can it do? Ac- 
cording to Universal Oil Products 
(UOP), developer of the system, it 
can: 

1. ‘Transform 90 percent of all three 
pollutants, 

2. Do this without affecting engine 
performance or mileage in any way, 

3. And do it all on a single, non- 
noble metal catalyst that will last the 
life of the car. 

What does it cost? Not 10 percent 


DETROIT: “We will make catalytic converters work...(but) 
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PERCENT CO EMISSION 


Precise tuning is necessary for good results. 
Fuel/air mixture must fall between two ar- 
rows. Right is too rich; left, too lean. 


GM was unable to report any more 
on converter progress than was pub- 
lished more than a year ago. 

The “NIH” factor. Industry-wide 
poker faces in view of UOP’s claims 
may be standard procedure until 
definite, long-range tests have been 
concluded by their own research de- 
partments. However, UOP President 
John T. Logan has gone on record as 
being critical of the “so-called ‘NIH’ 
(not invented here) factor in which 
individuals or organizations tend to 
favor their own achievements inde- 
pendently rather than as a part of an 
answer that can only be achieved by 
a multiple effort.” 

Whatever the reason, there is no 
doubt that pressure to eliminate every 
bit of pollutant gas from automotive 
exhausts will turn public opinion 
toward catalytic converters. If, as 
DePalma indicated to me, the 100- 
percent-effective catalyst can be de- 
veloped—and soon—not even the 
supporters of “NIH” will be able to 
hold out for long. 

UOP's President Logan summed 
up their stand in a closed-door meet- 
ing of the federal government's Task 
Force on Air Pollution. 

“The internal combustion engine 1s 
here to stay, at least for the foresee- 
able future," he said. “The combina- 
tion of a properly designed converter 
using (our) catalyst, coupled with an 
accurately tuned engine burning un- 
leaded gasoline, gives the motoring 
public the most efficient and pollu- 
tion-free transportation available or, 
in my opinion, ever proposed." 

Before too long, each of us may get 
an opportunity to personally evaluate 
his claims. Gs! 


lyst on unleaded fuel. It was run 
for 25,000 miles with no sign of de- 
terioration. Experiments continued 
for another 25,000 miles and beyond. 
Finally, someone called UOP: “Okay, 
what's the secret?” he asked. "How 
do we make it fail?” 

Detroit’s not talking. Although it 
may be true that the auto makers are 
interested in the UOP system, they 
have made no public announcements 
to that effect. 

To the contrary, A lengthy per- 
sonal interview with Mr. George J. 
Huebner, Jr., director of research at 
Chrysler Corporation, seemed to in- 
dicate that he is still shopping around. 

“Of course, we have an extensive 
catalytic converter program in which 
we've tested hundreds of different 
catalysts and containers," said Hueb- 
ner. “Despite impressive results, the 
catalytic converter must still be con- 
sidered as part of a definite system. 
You can't just hang a bag of catalyst 
behind the engine." 

Chrysler's results with single cata- 
lysts have obviously been disappoint- 
ing. Huebner calls them a compro- 
mise, some of which “‘operate success- 
fully over a few of the driving modes." 
He seems to put stock in the dual- 
bed catalyst system, which he admits 
will be expensive— perhaps 10 percent 
of the price of the car. “And even only 
10 percent would be good," he stated. 

Huebner went on to question 
whether the price—amounting to $2.5 
billion a year that the American car 
buyer must pay out of his pocket— 
was not too dear for the minimal re- 
sults that might be obtained? 

He concluded with a carefully 
worded statement for POPULAR 
SCIENCE readers: “We will make cata- 
lytic converters work. They will be 
successful. The price will be great. 
But the increase in cost is for a very 
small improvement." 

Ford has completely functioning 
catalytic exhaust systems for leaded 
and nonleaded gasoline, using single 
and multiple catalysts. These are ex- 
perimental and research systems, not 
yet ready for production, but emis- 
sions figures indicate that reductions 
of 90 to 97 percent may be possible. 

According to Morris G. Garter, 
of Ford Technical Information Ser- 
vices, “We have not yet found or been 
able to develop a catalyst system that 
is ready for application to production 
automobiles." 

From Dr. Robert F. Thomson, ex- 
ecutive director of the General Motors 
Research Laboratories, I learned that 


atalytic converter you can do better” 


should last the entire life of the car. 

While exhaust reductions of 90 per- 
cent sound good, evidence exists that 
100 percent conversion may someday 
be possible. Research at UOP goes on 
daily with all makes and models of 
engines and cars in the continuing 
search for the perfect catalyst and 
converter design. 

Interest by foreign manufacturers 
has been heavy. Representatives of 
Fiat, English Ford, Datsun, and Volvo 
have all come for a good look at the 
new converters. 

Many private individuals have 
asked to install the new system on 
their own automobiles. At this time, 
UOP has made no provision for 
small-scale marketing. Government 
agencies and other reputable organi- 
zations, however, can have vehicles 
equipped for testing the converter 
prototypes. Later, if the system satis- 
fies all proposed emission require- 
ments, these groups will be able to 
make arrangements for producing 
enough converters to meet their needs. 

Are American firms aware of UOP’s 
alleged achievements? “Definitely,” 
says DePalma, “and they are im- 
pressed, because what we have here 
leads to better performance of the 
real product they are trying to sell— 
automobiles.” 

DePalma tells the story of having 
General Motors test an earlier cata- 
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A six-cylinder automobile engine is run 
through a 13-mode cycle. Boxlike converter 
has removable tray for catalyst testing. 


the price will be great...for a very small improvement” 
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McDonnell Douglas’ new 26-10 soars through California skies during test flight. New tri-jet will be used mainly for medium hops. 


GIANT TRI-JETS ARE COMING 


Here’s an inside look at two huge new airbuses—scheduled to go into service 
later next year—that will give you greater room, comfort, and convenience 


If you want to spot the major dif- 
ference between the two planes, look 
at their tails. The DC-10's aft en- 
gine is mounted high above the body 
and appears to run straight through 
the rudder fin. The L-1011 also has 
its air intake in front of the rudder 
fin, but then a giant S duct takes 
the air down to the engine, which is 
mounted in the tail of the fuselage. 
The exhaust and thrust reverser are 
at the end of the fuselage. The DC- 
10's are above. 

Why the difference? Douglas en- 
gineers told me that having the en- 
gine intake and exhaust in a straight 
line will give them more thrust than 
using an S-shape intake that makes 
air change direction. 

But Lockheed people argued that 
it takes extra weight and structure 
to support the engine above the DC- 
10 fuselage. Some cabin space is 
lost, too, because the DC-10’s tail 
end tapers in faster than the L- 
1011’s. These two drawbacks, Lock- 
heed says, outweigh the loss of thrust 


all-weather planes, able to take off 
and land on automatic pilot in all 
but the most violent weather. 'The 
747 and others can be adapted for 
this capability in the future. 

Both McDonnell Douglas and 
Lockheed rolled out their new air- 
buses this summer. Each has three 
engines, two under the wings and 
one in the tail; carries a flight crew 
of three; and will ferry about 300 
passengers on runs of 300 to 3,000 
miles (up to 6,000 miles in later ver- 
sions). They will cost about $15 mil- 
lion each. 

To get the feel of these new giants, 
I visited Lockheed’s new L-1011 Tri- 
Star assembly plant at Palmdale 
and their research facility at Rye 
Canyon, both near Burbank, Calif. 
I also inspected the Long Beach, 
Calif., plants of McDonnell Douglas, 
where the DC-10 is assembled. I 
talked to engineers, sat in the cock- 
pits of real planes as well as simula- 
tors, and even tried the passenger 
seats, Here's what I discovered ... 


By BEN KOCIVAR 


Fiying a 747 jumbo jet is a remark- 
able experience. But, unless you 
make long hops and live near an air- 
port that can accommodate the mon- 
strous plane, you may have missed it 
so far. 

Soon, however, a new generation 
of massive tri-jets will begin rolling 
off the assembly lines. These new sky 
giants—the McDonnell Douglas DC- 
10 and the Lockheed L-1011 Tri-Star 
—are designed mainly for medium 
hops and will be capable of serving 
many smaller airports that cannot 
now accommodate the 747. Eventual- 
ly, they will also fly transcontinental 
or transatlantic routes. 

The new planes are smaller than 
the 747, but bigger than the 707 and 
DC-8. Like the 747, they will carry 
eight or nine passengers per row in 
coach sections. 

The new tri-jets will be our first 
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Major difference between DC-10 (above) 
and L-1011 is DC-10's high-mount tail en- 
gine. L-1011's tail engine has an S duct. 
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more than 58 feet high off the ground. 

Concern for the environment. En- 
vironmental questions have influ- 
enced engine design. The new high- 
bypass-ratio engines, which have 
more than twice the thrust of the 
first generation of jet transports, will 
be significantly quieter and will leave 
no trail of visible smoke. 

I sat in the planes’ crew seats— 
which are electrically adjustable— 
and learned that the controls have 
four completely separate hydraulic 
systems. This kind of backup 1s just 
one example of design features aimed 
at making the automatic landing sys- 
tems truly accident-proof. 

Passengers will not be able to see 
the extra power assists and abundant 
“black boxes" of avionics that will 
make this possible, however. 

In the cockpit mockup of the L- 
1011 and in the first DC-10 test 
plane, I looked over the instrument 
panels and noted that there seemed 
to be fewer instruments and more 
unused space on the panel than I 
had seen on other big jets. I was 
told it was not my imagination. One 
reason for the difference is that the 
tri-jets need instruments for only 
three engines instead of four. 
Another reason is that some instru- 
ments combine functions of two or 
more previously separate controls. 

To combat air delays. Most inter- 
esting is the provision for area-navi- 
gation equipment that will be able to 
fly the giants in precise corridors 
without having to follow fixed radio 
beams. This should result in fewer 
air-traffic delays. 

“Zeke” Hopkins, DC-10 assistant 


L-1011 is 177 feet long and nearly 56 feet high at the tail. Its 
wingspan is 155 feet 4 inches. Individual airlines will design in- 
terior seating arrangements, but it can carry from 270 to 350 
passengers. Though designed for medium-range hops, plane will 
also be capable of cross-country and transatlantic flights. 


caused by the L-1011’s S intake, 
which in any case has a smaller 
curve than the Boeing 727’s. 

Both planes will fly at about 600 
mph. Both are about 180 feet long 
and have cabins 19 feet wide inside, 
20 feet outside. This puts them in 
the wide-body class of the 747, which 
is 231 feet long with a 20-foot-wide 
inside cabin. 

Both planes have two levels, with 
the upper for passengers and the 
lower for food preparation and bag- 
gage storage. Elevators will carry 
food and beverage carts and steward- 
esses from one level to the other. 

How many passengers? Individual 
airlines will decide whether the 
planes carry 270 people in mixed 
first-class-and-coach configuration, or 
350 or more in economy versions. 

Both planes' first models use en- 
gines with 40,000-pound thrust for 
takeoff. Lockheed's will be powered 
by three Rolls Royce RB-211s; Doug- 
las will use GE CF6-6 engines. Doug- 
las also has orders for three “stretch” 
versions of the DC-10, which use big- 
ger engines to be built by Pratt and 
Whitney as well as by GE. These 
are longer-range and convertible 
freight versions. Lockheed also has 
designs for an intercontinental ver- 
sion, which would be an entirely new, 
bigger plane for up to 400 passen- 
gers, rather than just a “stretch.” 

Both planes will be able to fly 
nonstop across the country or across 
the Atlantic from 8,000-foot run- 
ways. (Long-range models will fly 
more than 6,000 miles from 12,000- 
foot runways.) The fact that the 
new production tri-jets are signifi- 
cantly smaller than the 747s makes 
them more acceptable to smaller air- 
ports with limited parking and serv- 
icing space. But they are still far 
from small. The tail of the DC-10 is 
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service, but I wondered whether it 
might also make it too easy for loose 
objects on runways to be sucked into 
the powerful intakes. 

I was told this is not a problem 
as long as the engines stay over the 
runways. However, I’ve learned that 
the Boeing 747 has two outboard 
engines under the wings that hang 
out over grass and dirt areas beyond 
the runways, and these have been 
sustaining some damage. 

If you have watched the wings of 
some jet liners during landing, you 
may have noted moving parts besides 
the familiar ailerons, flaps, and lead- 
ing-edge flaps or slats. The less fa- 
miliar ones—called spoilers—are small 
flaps that you see raised after touch- 
down. Their job is to kill some of the 
wing lift once the plane is on the 
ground and still rolling fast, thus 
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lounge- 
like teeling—lots of leg room, no head-bumping worries when 
vou stand. Both tri-jets have kitchen facilities on lower level. 


RB-211 engines, which power the L-1011, develop 
40,000 pounds of thrust to lift the huge plane on takeoff. Cruis- 
ing speed of both massive tri-jets will be about 600 mph. 


L-1011 interior, as shown in this mockup, will have a 
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be programmed to take over and 
make the landing without a pilot's 
hands on the controls. 

A walk around the L-1011 brought 
up some interesting facts. For in- 
stance, two engines mounted under 
the wing appeared amazingly close 
to the ground. This position obvi- 
ously makes the engines easier to 
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Technician demonstrates easy access to GE CF6-6 engines, which 
will power the DC-10, during a test before installation on the 
plane. DC-10 will have three of these 40,000-pound-thrust jets. 


High-ceilinged spaciousness marks the DC-10; interior resembles 
the 747 in this respect. But the DC-10's economy section, like 
the 747's, will have less roomy eight- or nine-across seating. 
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SPOILER NO. 1 


Flight-control features of 
L-1011 wing include huge 
spoilers to help keep land- 
ing tri-jet's wheels on ground. 


project pilot, told me there would 
eventually be a small tape cassette, 
not unlike the ones we have for por- 
table tape recorders, that will be able 
to program the entire flight from im- 
mediately after takeoff to the ap- 
proach of the correct runway of the 
destination airport. At this point 
the automatic landing system could 
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Robert P. McCulloch shows off the new twin (left) and the one- 
cylinder snowmobile engines just introduced by his company. 


son are installing experimental Mc- 
Culloch engines in their snowmobiles 
for evaluation. Other companies that 
have expressed interest are SnoJet, 
Arctic Cat, and Moto Ski. McCul- 
loch says its engine will be competi- 
tive in price with the imported Japa- 
nese and European engines that now 
dominate the snowmobile market. GE) 
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ing forces and significantly cuts vibra- 
tion. Twin-cylinder model shown has a 
399cc displacement and puts out 30 hp. 
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engines will be available shortly. 

McCulloch is also planning to pro- 
duce 10 other models ranging from 
147ec to 1,200ec. This would give 
McCulloch snowmobile engines a 
horsepower range of 10 to 100. The 
biggest existing snowmobile engines 
are about 800cc in displacement. 

AMF, Polaris, and Massey Fergu- 
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BALANCING 
(PUMPING) PISTON 


Balanced-piston engine pumps lots more 
air into crankcase to provide big boost 
in power. It also helps to balance shak- 


McCulloch's new balanced power 
plant pumps in lots of air to help churn 


| 
| out more horsepower 


Snowmobile 


Engine By HERBERT SHULDINER 


A new line of balanced-piston en- 
gines promises to breathe some new 
life into snowmobile power plants. 
Made by the McCulloch Corp., the 
innovative engines are designed to 
provide better breathing for snowmo- 
bile power. 

To do the job, they've been given 
a special pumping piston, which is 
balanced against a firing piston. Mc- 
Culloch claims this balanced piston 
provides better breathing than is 
possible with reed or rotary valves 
and gives its new engines about 25 
percent more horsepower than com- 
petitive engines of the same displace- 
ment rating. 

Getting rid of the shakes. An added 
benefit of the McCulloch super- 
scavenged engine is noticeably less 
vibration. The balanced pistons 
eliminate all the shaking forces. A 
McCulloch twin is said to have only 
about 14.4 percent of the vibration 
of a conventional twin. 

The short offset between the 
power cylinder and its balance cyl- 
inder is the factor at work here. A 
conventional two-cylinder engine of 
the same size would have a power- 
cylinder distance of about five 
inches. The McCulloch engine has 
an offset of only one inch between 
the power and balance cylinders. 

The pumping piston does more 
than swoosh in more air for combus- 
tion. Its skirt controls the flow of 
the fuel/air mixture from the car- 
buretor into the crankcase. 

Engine scavenging is also aided 
by an unusually large transfer port 
—extending about 300 degrees—in 
the power cylinder. A transfer port 
on a conventional engine runs to 
about 80 degrees. 

When can you buy one? A 199cc 
one-cylinder and a 399cc twin are 
now in the works. 'T'he single churns 
out 15 hp at 6,000 rpm; the twin, 
30 hp at 6,000 rpm. Both of these 


Super-Scavenged 


This was a practical working target. 

When all the math had been fed in 
and the computer stopped chattering, 
it was apparent that a compressor 
rotor six inches long, turning 2,000 
rpm, in an elliptical-bore stator hav- 
ing a major axis of six inches and a 
minor axis a bit over 414 inches would 
do the trick. 

The slippery plastic. Lubrication 
of the 10 rotor vanes threatened to 
be a problem. Since the air went 
straight in and straight out of the pas- 
senger compartment, extensive filter- 
ing would have been needed to sepa- 
rate out any lubricants. Dr. Edwards 
opted for dry operation and found a 
Du Pont product, a polyimide called 
Vespel, with excellent self-lubricat- 
ing properties. So far, the tests have 
not disclosed measurable wear. 

One of the problems with vane com- 
pressors is keeping the vanes sealed 
snugly against the walls of the cavity. 
Interestingly, Edwards’ father came 
up with the idea of light spring-steel 
hoops to push outward and maintain 
vane contact. (See photo at right.) 
The idea worked well. 

The prototype was typically lab- 
oratory. The 64-cubic-foot ‘chicken 
coop” of plywood represents the in- 
terior volume of a car of moderate 
size. It was necessary to prove that 
the Roto-Cooler would indeed chill 
down a space this size. Power for the 
compressor came from a five-hp. air 
motor, for no other reason than that 
the motor was handy and the Purdue 
engineering lab had plenty of com- 


pressed air. Obviously, the drive 
could have been electric or a small 
engine. 


A testimony to Dr. Edwards’ math- 
ematical abilities, the Roto-Cooler 
works—and works well. The proto- 
type has proved itself and there is 
nothing involved that can’t be easily 
fitted to an ordinary passenger car. 


Auto Air Conditioner: 


It Cools 


Without Refrigerant 


Roto-Cooler eliminates condensers, evaporators, and 
expansion valves, too. A single moving part does it all 


By E. F. LINDSLEY/PS Midwest Editor 


al vapor refrigeration cycle shows 
some dramatic differences. 

© Since no pressurized gas 15 used, 
compressor-sealing problems and the 
need for precise tolerances and per- 
fect refrigerant-line connections are 
eliminated. 

© Gas recharging is never required. 

© No expansion valve or capillary 
is used. 

© No condenser is needed. 

© Heat-exchanger tubing is large- 
diameter; the exchanger may be 
small. 

© No separate blowers are needed. 
Air goes directly into and out of the 
compressor. 

These features seem to make the 
Roto-Cooler especially suited to the 
retro-fit market. All that would be 
needed to install it would be a V-belt 
drive and a couple of air ducts. 

Hidden under a bushel. If this cycle 
is so efficient, why hasn’t it ever been 
used? Dr. Edwards tells me it has. 

In the past it was rejected because 
it required massive piston-type com- 
pressors, and, meanwhile, more effi- 
cient freon-compressor systems be- 
came available for cars. Currently, in 
aircraft configurations, it's being used 
with turbine compressors, which are 
well-suited to a large volume/bulk 
setup, but not practical for small 
units. The secret here is the small 
rotating-vane compressor. 

Before Dr. Edwards tried to relate 
his concept to the physical machinery 
of an automotive system, he made 
certain that his “numbers” came out 
right. His computer sheets stack up 
as high as his head. Edwards started 
working backward from the 5,000- 
Btu/hr., 250-cu.-ft./min. delivery of 
a typical car unit with an inlet/outlet 
temperature differential of 20 degrees 
F. The efficiency of this conventional 
system was about 0.5 in terms of work 
put in by the engine vs. heat removed. 


C onfident that the first law of ther- 
modynamics has not been repealed, 
27-year-old Thomas C. Edwards 
started work on his doctorate at Pur- 
due University. He has just won it 
—with a thesis and demonstration 
model of an automobile air condition- 
er so simple it makes today’s systems 
look like the work of Rube Goldberg. 

To appreciate the direct approach 
of Edward’s Roto-Cooler, take a look 
at the diagram. 

The one moving part is the vaned 
compressor rotor, presumably belt- 
driven from the car's engine. Warm 
air from the passenger area is induct- 
ed into the whirling vanes and com- 
pressed. Following the laws of phys- 
ics, the increase in pressure brings an 
appropriate increase in temperature, 
to about 160 degrees F. The heated 
air, under pressure, discharges into 
and through a simple finned-tube 
heat exchanger. 

Outside air blowing over the fins 
drops the air temperature inside the 
tubing to approximately ambient. 
The air, now much cooler, but still 
under pressure, returns to the reverse 
side of the compressor and passes 
back out to discharge in the passen- 
ger compartment. 

The cooling trip. Two important 
things occur on this reverse trip: 

l. As the air re-expands to atmo- 
spheric pressure it pays back to the 
rotor a significant portion of the work 
energy that went into compressing it 
originally. 

2. The expansion drops the tem- 
perature sharply—so sharply that a 
test with 81 degree F input air pro- 
duced an output air temperature of 
four degrees. 'This is the reason for 
the optional tempering vanes. Some 
famthearts might object to a blast of 
four-degree air pouring onto their 
feet. 

A comparison with the convention- 
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Sensational New 


A spring-steel loop that 
presses rotor vanes against 
stator is easy to spot in 
this plastic model. The 
idea for the spring, which 
came from inventor's fa- 
ther, solved a major design 
problem of Roto-Cooler. 


Prototype of Roto-Cooler at 
Purdue labs is fully instru- 
mented for precise moni- 
toring of its operation. 


Tests showed that the 10- 
pass heat exchanger at left 
needed only three passes 
to work efficiently. 
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But there are some problems . ٠ . 

e The rapid chilling of air with a 
normal moisture content produces ice 
in the discharge duct. An ice and 
moisture trap is needed. 

e Modulation of performance will 
probably require some means of shift- 
ing ports slightly to provide driver 
comfort under varying conditions. 

e At low engine speeds, some 
means of obtaining optimum perfor- 
mance is needed. Probably the car's 
heater blower could be used to boost 
air circulation. 

© Some porting study is needed to 
minimize the noise level. You can 
now hear air leaving discharge ports. 

Tipping the balance. On the other 
hand, there are some things about the 
Roto-Cooler that make it especially 
appealing: 

e There is practically no thermal 
inertia. In contrast to the Freon-type 
chiller, which takes a minute or two 
to get into action, the Roto-Cooler 
starts pumping out cold air almost in- 
stantly. It would seem to me that 
further advantage might be taken of 
this by tapping off the hot air before 
it enters the heat exchanger and us- 
ing it for defrosting and de-icing in 
winter. This would be better than 
waiting for the heater to warm up. 

© A high inlet-air temperature, 
such as occurs when a closed car 
stands in the hot sun, boosts capacity 
when you need it most. 

Right now, Dr. Thomas C. Ed- 
wards is starting a new job teaching 
at Florida Technological University 
in Orlando. He leaves the patent 
rights to his Roto-Cooler with the 
Purdue Research Foundation with 
high hopes that ultimately he'll see 
the novel air conditioner produced by 
the thousands. He may see exactly 
that. It doesn't seem possible that 
something this simple and practical 
can be overlooked for long. 


Out of the roaring fury of 


Outboard Motors: The Sweet, 


the Lake Havasu races come 
better motors for your boat 


By JIM ROE / PS Boating Editor 


A: about the time you read this, the 
150 hottest outboards in the world 
will be concentrated in one spot: the 
1970 Outboard World Championship 
race. 

Scheduled for Nov. 28 and 29 at 
Lake Havasu, Ariz, the race is an 
eight-hour enduro. 'The boat that 
goes farthest in eight hours wins. 

The race will probably be the 
noisiest event our western deserts 
have heard since the testing of the 
A-bomb. It's safe to assume that each 
and every boat will feature a tuned 
exhaust system. And, likely, nearly 
half will be equipped with open-end 
exhaust megaphones. 

I went down to Miami's marine 
stadium in July to take a look at one 
of these big-time closed-course out- 
board races—the Gold Coast Mara- 


a ظ‎ thon “225.” Forty single-engine boats 


were entered. Aside from a ruling 
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Mercury racing-team pit ready for attack with dagger-sha 


Exhaust tuning—a fast-developing technology—is the key to '71 outboard 


At right, on the graph, we've plotted crank-angle de- 
grees (or time) on the horizontal base; pressure, verti- 
cally. Vertical lines mark points in time at which the 
piston uncovers the exhaust port, the piston reaches BDC, 
the intake port closes after the piston is on its way up 
again, and the exhaust closes. As the piston comes 
down and uncovers the exhaust port, the hot burned mix- 
ture in the cylinder rushes out to fill the expansion 
chamber and the pressure goes up. Then it drops off and 
leaks down to atmospheric pressure (horizontal line). 


Intake Exhaust Exhaust Piston bottom 
port port opens dead center (BDC) 


Intake Exhaust 
closes closes 


1, Exhaust pressure in un- 
tuned muffler leaks down 
to atmospheric level. 


2, When wave through à 
tuned straight pipe 
reaches open end, it's 
reflected back toward 
piston — as negative 
pressure. 


3. Megaphone pipe acts 
as an infinite number of 
short, straight pipes; 
negative pressure lasts 
longer. 


EXHAUST TUNING has two important purposes: It can 
assist cylinder scavenging (replacing the burned fuel mix 
with a fresh charge of gasoline/air mix). And it can act 
as an engine supercharger—from the exhaust side. 

This new technique is well understood, they say, by 
only half a dozen engineers in the country. Here’s your 
chance to get the story straight from two of them: 

C. D. (Charlie) Strang, vice-president of Outboard 
Marine Corp. (Evinrude and Johnson Motors), is rec- 
ognized as a founder of the high-speed outboard school. 
He first sketched this exhaust-tuning story on the back 
oi an envelope for the PS Boating Editor during a flight 
to Miami for the Gold Coast Marathon, and then made 
the diagrams reproduced here. POPULAR SCIENCE later 
obtained similar material from C. F. (also Charlie) 
Alexander, engineering VP for Kiekhaefer Mercury. It 
was not surprising that these two experts agreed closely: 
At one time they worked together for a dozen years. 

Steps in this explanation are illustrated by numbered 
drawings and graphs. 

1. Schematic of a single cylinder of a two-stroke engine 
shows the piston at bottom dead center (BDC). Air/ 
fuel mixture enters through the intake port, loops over 
the top, and goes out through the exhaust port, which 
has been uncovered by the piston. A very short pipe 
connects the exhaust port to a large expansion chamber, 
representing an untuned muffler. A simple pressure 
gauge is seen next to the exhaust port. In reality, engi- 
neers use an electronic pickup and read results on an 
oscilloscope, as these things occur at very high speeds. 
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and the prop in 
water. Engine-tilt control is essential. 


driving one of these in the July race, 
with Evinrude power. 

Scotti led the pack for more than 
40 laps, then was forced out of the 
race when a crankshaft shattered. 
The Mercury racing team's Jim Mer- 

Continued 


only rear tips of hull 


The opposition is Outboard Marine's team. 
In action, these boats ride mostly on air— 


built of lightweight wood, have domi- 
nated recent outboard racing vic- 
tories. In the U.S., Glastron produces 
a fiberglass Glastron-Molinari hull. 
And OMC has itself built a few hulls 
of similar design in wood. Scotti was 


Elusive Sound of Speed 


that limited displacement to 100 cu. 
in., it was "anything goes" when it 
came to hopping up the horsepower. 

Most of the motors were Mercury 
1350s with an original rating of 135 
hp, or Johnson or Evinrude high- 
performance engines originally rated 
at *115-hp plus.” No one but com- 
peting Mercury and Outboard Marine 
Corporation engineers — who scrap 
with each other in races around the 
world—know exactly how souped up 
these motors really are. Rumors 
around the pits got as high as 200 hp. 

In 1969, the “225” was won by 
Italian driver Cesare Scotti, who also 
went on to win the world champion- 
ship at Havasu. His boat in the '69 
Gold Coast race was an Italian-made 
Molinari hull, powered by an Evin- 
rude. The winning speed: an average 
65.5 mph for the 90 laps of the Miami 
course. 

For the July 1970 race, Scotti was 
back to defend his title—as he will 
also in the Havasu race. His compe- 
tition included 11 other members of 
the OMC racing team, a dozen mem- 
bers of the Mercury team, and 15 or 
so independent drivers. 

Most of the boats were of the tun- 
nel-hull design first built by Angelo 
Molinari of Italy. These hulls, hand- 


engine efficiency and speed. Here's what it's all about 


to a continuous negative pulse. On the graph: The nega- 
tive pulse lasts longer, gives more effective scavenging. 

4. A section of straight pipe adds time to the system. 
We want the main portion of the negative pulse acting 
closer to BDC, so we add a short, straight length. It 
changes the time in the engine cycle at which the nega- 
tive pulse occurs. 

So far we've induced a negative pressure (vacuum) 
in the exhaust-port area. This tuning results in a limited 
increase of power; but it can also produce over-scavenging 
—pulling fresh fuel/air mixture right through the cylin- 
der and out the back door. Fuel consumption goes up. 

5. Supercharging through the exhaust port is a more 
sophisticated approach. Instead of exhausting from the 
open end of the megaphone into the atmosphere, we've 
added another megaphone facing in the opposite direc- 
tion. This is a closed-end system. 

An interesting phenomenon results. We produce a 
reflected wave, just as in step 4. But—when the wave 
front reaches the newly added converging megaphone, it 
sends back a wave that produces a positive pressure at 
the exhaust port. 'The graph shows the sequence: ex- 
haust port opens; pressure leaps upward, starts to drop; 
reflected wave from the diverging megaphone gives a 
negative pressure of fairly long duration; then the wave 
reflected from the converging megaphone comes into 
play. Just before intake closing, pressure at the ex- 
haust port goes from negative to positive. This burst 
of positive pressure from the converging megaphone is 
called a “plugging” pulse. Timed correctly, Continued 
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This is typical of the pressure variation inside an untuned 
muffler with each cycle of the engine. 

2. Now we've replaced the untuned expansion chamber 
with a straight, tuned pipe. Initiate a sonic disturbance 
at one end of such a pipe (as when the piston uncovers 
the exhaust port) and a pressure wave travels from the 
port along the length of the pipe until it reaches the open 
end. If the pipe is correctly tuned, the wave will be re- 
flected back toward the piston. But its phase will be such 
when it reaches the exhaust port that it will create a 
low-pressure (vacuum) condition. 

The graph shows what happens. The pressure curve 
dips below the atmospheric line. Low pressure at the 
exhaust port pulls fresh mixture through the cylinder 
from the intake side to the exhaust side. For good scav- 
enging, the suction pulse should arrive at the exhaust 
port when the piston is at or near BDC. To alter this 
timing, you shorten or lengthen the pipe. A particular 
pipe length is right for only one engine speed. But some 
benefit reaches over a range of rpm. 

To get more effective scavenging, we need to increase 
the duration of that negative pulse, get more area under 
the atmosphere line. Here’s how: 

3. An old-fashioned Rudy Vallee-type megaphone re- 
places the straight pipe. The megaphone works on the 
reflected-wave principle, as did the straight pipe—but 
with a difference. In this diverging pipe the pressure 
wave acts as in an infinite number of microscopically 
short straight pipes of varying diameter. And sends back 
an infinite number of small reflected waves. This amounts 
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exactly where you stand. And you 
know that competing engineers will 
have carefully studied how your mo- 
tors performed and why, and will go 
home to revise theirs for next time. 

This sounds like fun and games for 
the engineers and the drivers. But 
there's also a list of benefits in it for 
everyone who buys an outboard mo- 
tor Motors with endurance is one. 
And the innovations first tested in the 
races are later added to stock out- 
boards of many horsepower ratings. 

A good example of this is the tuned 
exhaust in the new '71 Johnson 50-hp 
| mo» At [first exclusively reported to you in 
Regi E A o X Y PS,July| and in its sister motor, the 
E» — | ity i ^4 new Evinrude 50. These engines get 

MU me EE em a Oi سو‎ a big part of their power from the 

NEA SS (so Pii : bero same exhaust-tuning techniques that 
helped make Scotti the champ. 

In fact, exhaust tuning is called the 
single most important variable that 
j m , : Ae Me wins or loses these big-time outboard 
CU -- Ps mir" x te DR ور‎ races. The shape and balance of the 
ll gi —PMrÓÀ— — hull, skill of the driver, and rugged- 


ness of the motor are basic, naturally. 
But the tricks they learn with exhaust 
sound waves on the racing circuit are 
civilized with mufflers and help you 
get more power from less gas on a 
quiet Sunday of outboard boating. 
Exhaust tuning is a new technique 
in outboard design. To help you un- 
derstand how sound waves add sizzle 
and speed to an engine, study the 
sketches and text that explain the 
sweet new sound of speed. rE 


BBRR. is shoi with Jim Roe at Miami 
meet discussing OMC-built hull he raced. 


There is more than just speed at 
stake. It’s true that motors that win 
races help sell other motors. But en- 
gineers for both OMC and Kiekhaefer 
Mercury will tell you that the real 
point is that these races force rapid 
engineering advances. 

There’s a definite deadline: the 
day of the race. At its end, you know 


Cesare Scotti of Italy, defending champion 
at Lake Havasu Outboard World Cham- 


ten of Oshkosh, Wis., set a new record 
of 72.373 mph and received the 
checkered flag of victory. 

Between that late July race and 
the Havasu race, many of these driv- 
ers will have competed against one 
another two more times: in the six- 
hour race in Paris, Oct. 11, and in a 
similar race in Berlin, Oct. 18. 


moved a peak to the end of the cycle, providing posi- 
tive pressure at the port when the exhaust closes. 

Practical results of all this? Some experts claim 
they can pull 20-30 percent more fuel/air mixture into 
a cylinder than normally. Store this fresh mixture in. 
the portion of the exhaust pipe near the exhaust p 
then send back a large enough plugging pulse to ra 
ibis dura mts back fio the cyliader, and yóu 
achieve a real supercharging effect. Net benefits are 
considerably more horsepower with considerably lower 
fuel consumption in a given engine. 

Of course, when the problem is to tune multiple- 
cylinder engines that fire more than one cylinder into 


become much more complicated, although the prin- 
ciples remain the same. مسمس مسد‎ tia aie 
1971 bro-cylinder Johnson and Evinrude 50-hp en- 

is i sting: It might be described as putting 
=) on the other end of the exhaust sys- 


another cy. ind 


tem shown in figure 6. One exhaust system for two 


cylinders saves bulk and weight. 

Systems used in four- and six-cylinder engines, of 
course, are more complex than those briefly outlined 
here. In some multicylinder engines the exhaust pres- 
sure pulse from one cylinder is used directly to super- 
charge another cylinder. 

This is a new technology. While people have been 
playing with tuned exhausts for many years, trial and 
error have dominated. New engineering and the use 
of computers are developing a sound understanding of 
اس‎ DER eshet amome cun dn, كلها‎ 


Supercharging--from exhaust side 


it produces high pressure at the exhaust port at just 
the right moment to stop the scavenging, prevents 
wasting any of the fresh fuel/air charge. Even better: 
You can locate the plugging pulse to raise the pressure 
inside the cylinder at the time the exhaust port closes. 
This is supercharging through the exhaust port. 

6. Position of the positive “plugging” pulse in the 
time cycle is very important. Again, it can be altered 
by adding a straight pipe between the diverging and 
converging megaphones. The graph shows that we've 


verging ne, megaphone - 
- 


the 


6. A straight pipe be- 
tween e pe 


dn ten ia 
right. 
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PERSONAL-USE REPORT 


Look What 
This Tripod 
Can Do! 


It’s a rugged, well-designed tripod 
with channel legs and quick-grab lev- 
er locks. But that’s only part of the 
story. The pictures below show why 
it’s called the Versatile. Spiratone, 
135-06 Northern Blvd., Flushing, 


N.Y. 11354, sells it for $22.95 plus 
postage.—Everett H. Ortner 


i T m 


As a standard tri- 
pod, Versatile ex- 
tends to 5812 inches,. 
telescopes to 25%2. 


With the panhead 
screwed to bottom 
of pole, tripod is a 
close-up stand. 


For convenient vertical shooting with a 
35mm camera, platform swivels 90 degrees. 


yi 


Elevator pole swivels, too, to become a 
stable 13-inch horizontal focusing rail. 


E 


A secondary platform enables you to mount 
an extra camera when pole is horizontal. 
DECEMBER 1970 | 59 
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Flip the control switch on this miniaturized 
radio transmitter and receiver triggers your 
camera—at distances up to 100 meters. 
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Filming wildlife from a distance is easy 
with the remote control hooked into your 
movie camera, here a Kodak Instamatic M7. 


PERSONAL-USE REPORT 


For Photographers: 
A Nifty $50 Radio Control 


will cost you about $50, a fraction of 
what such equipment usually sells 
for. Yet it rates high marks for both 
design and performance. 

Under city conditions, effective 
range is something like 100 feet; but 
out in open country you can work at 
over three times that distance. 

This kind of remote control is just 
the ticket whenever you want to sepa- 
rate yourself from the camera. Pho- 
tographing wildlife is a prime ex- 
ample. You'll also find it handy for 
snapping self-portraits and for in- 
cluding yourself in group pictures. 

The set comes in a fitted carrying 
case and consists of transmitter, re- 
ceiver, two antennas, cable release, 
movie cord, mounting bracket, and all 
the necessary batteries. 

Installing the receiver is easy. You 
simply attach it to the camera's ac- 
cessory shoe or mount the camera and 
receiver on the bracket provided. A 
special cable release connects the re- 
ceiver and camera shutter. If the 
camera has electrically operated re- 
mote control, plug in the movie cord 
instead. Set the selector switch for 
cable or electric release. Screw in the 
antenna, and switch on the power. 

For more information, write to 
Ricoh of America, 350 Fifth Ave., 
New York, N.Y. 10001.—Paul Wahl 


j thumbed the switch of the tiny 
transmitter in my hand, and more 
than 100 yards away a cigarette- 
pack-size radio receiver tripped my 
camera's shutter. 

Radio-controlled photography isn't 
new, but the Ricoh Anto Elecon sys- 
tem sure is. Compact and lightweight, 
this transmitter-and-receiver set— 
which should reach the U.S. soon— 


Receiver mounts on this Nikkormat's acces- 
sory shoe. Identical antennas on receiver 
and transmitter extend to over 25 inches. 
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Successful AAR tests of this full-scale portion of a satellite 
at Long Beach, Calif., point to possibility of an actual deep-sea 
installation of system within the next year or two. 


Satellite will be tended by submarine like Beaver Mark IV, pic- 
tured above with diver emerging under water. Through hatch of 
docked submarine, crew would enter satellite without getting wet. 


which processes it on way. At right, oil from satellites at maxi- 
mum 6,000-toot depth goes direct to processing plant on barge. 
Surface ship swings: with seas on swivel mooring. 


ULTIMATE SATELLITE SYSTEM - for depths to 6, m ft 


"| TANKER TAKING [BOR 
"135 OIL FROM 
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Underwater 
Satellites 

to Tap 
Offshore Oil 


By ALDEN P. ARMAGNAC 


[ habitable ocean-floor "satellites" tended by subma- 
rines will tap undersea oil beyond the reach of divers, at 
depths down to a mile or more, in a joint program of 
Mobil Oil Corp. and North American Rockwell Corp. 

Each cylindrical 50-foot-tall satellite will be an oil- 
production station to control and maintain up to 16 oil 
wells drilled through guides in its base—and to collect 
and deliver their output to the surface. 

Although automatic in operation, a satellite will be 
serviced and kept in repair by a crew's periodic visits. 
Its upper “control” section contains air for breathing. 
Lower sections, guarded against fire by a non-reactive 
nitrogen-methane atmosphere, can be entered by wear- 
ing masks with air hoses or portable air tanks. 

A five-man submarine such as NAR's Beaver Mark IV 
will dock atop the satellite to deliver and return a crew. 
Mechanical arms of the submarine will assemble well- 
heads and manipulate valves when the craft has engaged 
a docking rail around the satellite's base. PE 


Fifty-foot-tall satellite with crew aboard is depicted on sea 
floor off West Coast in cutaway view on opposite page. 
Composite picture includes two views of satellite-tending 
submarine, shown (top! docking to satellite for crew trans- 
fer, and (bottom) using mechanical hands to assemble first 
of up to 16 wellheads encircling satellite. 


Complete satellite oil-production system can take one of two 


forms: At left, satellites as far as 1,000 feet below surface deliver 


oil to barge via fixed plattorm (in water no deeper than 600 feet), 


EARLY SATELLITE SYSTEM —for depths to 1,000 ft. 


FIXED PLATFORM 
PROCESSES OIL 


THREE-LEGGED 
| TOWER 


STORAGE BARGE 


ITEM 
© TO BARGE 25 
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Lead, carbon monoxide, DDT, sulfur dioxide—now there’s a new contender 
for the title of Public Pollutant No. 1 
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comes covered with an organic shell, 
which keeps it from reacting with 
other ions in the water. “Because the 
complexed ion is shielded from other 
ions in solution,” says Dr. Ehrlich, 
“water with complexing agents can 
hold many more such ions than water 
without complexing agents.” 

Several hundred organic com- 
pounds, all potential metal carriers, 
have already been identified. These 
compounds exist in lake-bottom sedi- 
ment. They pick up metal from the 
lake bottom and rapidly disperse it 
throughout the lakes and streams. 
Thus the complexing process re- 
moves mercury from the lake bottom 
and pulls it into the chain of aquatic 
life, from the smallest algae to the 
largest fish. Early in this chain, the 
metallic mercury is converted to or- 
ganic methyl mercury by microorgan- 
isms in bottom sediment and rotten 
fish, a result indicated by other re- 
searchers. 

Dr. Ehrlich, working with Wiscon- 
sin State U. geologist James Hoffman, 
examined the fresh waters of the Red 
Cedar River, Lake Lansing, and 
Burke Lake in Michigan's Ingham 
County, as well as the brackish and 
salt waters near Topsail Island, North 
Carolina. They discovered complex- 
ing action at all these locations, which 
suggests that the mercury-dispersion 
mechanism probably takes place in 
most natural bodies of water. 

No one knows the active life of mer- 
cury-contaminated sediments in lakes 
and rivers: It may be 10 years or 100. 
Dredging the lake bottom would be 
an extremely expensive project: 
dumping millions of tons of mercury- 
contaminated sediment somewhere 
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waste from industry were simply dis- 
charged into lakes and rivers with the 
idea that they would sink to the bot- 
tom, where they could be incapable of 
significantly contaminating either wa- 
ter or fish. 

But the substance turning up to an 
alarming degree all over the country 
is-in great part—methyl mercury, 
which is 100 times more toxic than 
metallic mercury. (It also produces 
completely different symptoms in its 
victims, including blindness, paraly- 
sis, and brain damage). And, like 
other organic pollutants—DDT, for 
example—methyl mercury can enter 
the lake and river food chain, from 
water to bottom-growing plants, to 
fish to bird to man, becoming more 
concentrated at each step because it 
collects in animal tissues. 

Obviously, metallic mercury and its 
inorganic compounds are being trans- 
formed into deadly methyl mercury 
after they are dumped as wastes, de- 
spite the previous opinions of pollu- 
tion experts. But how? 


The agent is organic 

Dr. Robert Ehrlich, a Michigan 
State U. geologist, says that "the ex- 
perts failed to take into account or- 
ganic complexing—a process whereby 
electrically charged atoms (ions) or 
insoluble compounds are picked up by 
organic matter, itself the product of 
raw sewage and dead water organ- 
isms that are constantly being 
dumped into lakes and streams.” 

A metallic ion of the proper electri- 
cal charge and size can be trapped in 
a “pocket” within the organic mole- 
cule. When the mercury atom fits 
into such an organic pocket, it be- 


The Facts Behind the 


How to detect 1 in 10 billion 
parts of mercury 


Fish from contaminated lake is 
ground up, marinated in acid, 
which keeps mercury ions in 
solution. Neutralized marinade is 
then passed through asbestos 
pad loaded with CdS, which pre- 
cipitates mercury. Oven heats 
tube containing pad, which re- 
leases mercury vapor for atomic 
absorption photometry. The 
supersensitive technique was de- 
veloped by Eastman Kodak Co. 


By JAMES T. PARKER 


Late in 1969, Canadian authorities 
discovered that fish from waters in 
the Lake St. Clair and Lake Erie 
region contained mercury residues 
ranging from five to 10 parts per mil- 
lion. The maximum level in food 
deemed safe for human consumption 
is 0.5 parts per million; in water, 0.5 
parts per billion. Last spring, U.S. in- 
spectors found abnormally high levels 
of mercury in the Great Lakes, and 
the search was on in earnest. 

Since then, mercury pollution has 
emerged as a nationwide problem, 
with potentially dangerous concentra- 
tions of mercury showing up in water, 
fish, and game birds in at least 33 
states, from the Savannah River to 
the Sacramento, from the Wisconsin 
to the Rio Grande. 

The result has been general con- 
sternation. Both commercial and 
sport fishing have been curtailed or 
banned at lakes and rivers both in 
Canada and in the United States, in- 
cluding Alabama, Wisconsin, and 
Michigan. Losses have run to millions 
of dollars. The Justice Dept. has filed 
suit against eight chemical companies 
to stop mercury dumping in water- 
ways. Sixteen states formally ac- 
knowledged mercury pollution a men- 
ace to public health. 

Dismay was all the more acute be- 
cause scientists and pollution experts 
were taken by surprise. Metallic mer- 
cury and inorganic mercury com- 
pounds are poisonous. But they are 
heavier than water, insoluble, and 
considered fairly inactive. Over the 
years, millions of tons of mercury 
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fungus growth. Other mercury com- 
pounds are used in paper-making 
plants to prevent growth of fungi in 
the wood-pulp liquor from which the 
paper is manufactured. 

Everyone agrees that dumping mer- 
cury into water courses must be 
stopped at once, but even though it's 
being halted right now, many years 
will pass before existing contamina- 
tion disappears. Meanwhile, indus- 
try is seeking better means to detect 
minute amounts of mercury for moni- 
toring purposes. 


An effective new weapon 

The Olin Corporation has developed 
an instrument that can automatically 
and continuously measure trace 
amounts of mercury in air or water, in 
concentrations ranging from zero to 10 
parts per billion. Olin claims that its 
device is a major step in the battle 
against mercury pollution because it 
can make nearly instantaneous meas- 
urements and 15 compact enough to be 
quickly trucked to any location. Oth- 
er analysis techniques require a well- 
equipped laboratory and a multistep 
analytical technique that takes sev- 
eral hours to complete. The mercury 
pollution level is often so low that the 
laboratory itself must be decontami- 
nated before accurate results can be 
obtained. 

The Olin mercury monitor is based 
on a simple principle: the ability of 
metallic mercury to absorb ultraviolet 
light at a wavelength of 254 milli- 
microns. ‘Thus an ultraviolet photo- 
metric detector tuned to precisely that 
wavelength can accurately measure 
the amount of mercury in a sample of 

[Continued on page 116] 
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of the metal. This colloidal mercury 
is separated from the caustic and re- 
covered by means of centrifuges. The 
weakened brine leaving the mercury 
cells contains some soluble ionic mer- 
cury, called mercuric chloride. This 
brine may be pumped down into a 
deep salt well to pick up a new salt 
concentration, then pumped back to 
the surface to be used once more. 
Some of the mercury is left under- 
ground in the deep salt deposit. 

Hot hydrogen gas coming from the 
decomposers also carries mercury 
vapor. When the gas stream is cooled, 
the mercury vapor condenses as me- 
tallic mercury and is collected for re- 
use, But some of the finely divided 
metallic mercury is carried away by 
cooling water and enters the sewers. 

There are about 200 mercury cell 
caustic-chlorine plants in the world. 
They consume an average of a half 
pound of mercury per ton of chlorine 
produced. Part of this mercury goes 
into the plant effluent and ultimately 
pollutes the waters of the world. 

Almost as much mercury, 24 per- 
cent, is used in electrical equipment, 
largely in batteries and fluorescent 
lamps. When mercury is heated, the 
resulting mercury vapor is a good con- 
ductor of electricity, a job it performs 
with its characteristic deep-blue glow. 
Another 12 per cent is used in anti- 
fouling paints for ship bottoms, and 
as a mildew-proofing ingredient in 
house paints. Oddly, four per cent, or 
230,000 pounds, is carried about in 
the mouths of most Americans—as 
part of the amalgam that makes up 
dental fillings. 

Mercuric chloride is used in com- 
mercial diaper laundries to prevent 


Geologist Robert Ehrlich (center) found mercury 
complexing in lake bottom sediments. 
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else, and making sure that the mer- 
cury does not reenter other streams. 
Another possibility is to bind the mer- 
cury in the water to freshly ground 
mineral surfaces, and so prevent its 
methylation. 


Where does the mercury come from? 


Mercury and mercury compounds 
are widely used—about 78,000 flasks 
of mercury of 76 pounds each were 
consumed in the United States last 
year. By far the largest share, 26 per- 
cent, is used by factories making 
chlorine and caustic soda, a pair of 
industrial chemicals that are made 
simultaneously by electrolysis of salt 
in mercury cells or diaphragm cells. 

A mercury cell contains two electri- 
cal connections, an anode and a cath- 
ode, and is filled with brine, a solution 
of sodium chloride—common table 
salt. The anode is made of graphite; 
the cathode is a flowing film of mer- 
cury. The passage of an electrical 
current through the brine breaks 
down the salt into its elements, sodi- 
um and chlorine gas. The sodium re- 
acts with the mercury to form a liquid 
alloy, called an amalgam. The amal- 
gam flows from the cell to a *decom- 
poser" in which it reacts with water 
to form sodium hydroxide ( common- 
ly called "caustic"), hydrogen gas, 
and clean mercury, which is pumped 
back to the cell. In a typical plant, 
many cells are connected and may al- 
together keep 600.000 pounds of mer- 
cury in constant circulation. 

During the process, all the liquids 
that come in contact with the mercury 
carry some of the metal away. The 
caustic contains some mercury, in the 
form of a dispe sion of fine particles 


around the threads on the fitting, then 
tighten the joint carefully. You'll get a leak- 
free seal—the tape is unaffected by hot fuel 
—and you won't have to overtighten and 
risk possible stripping of the threads. 


. Wil 
Why waste a fuse while trying to find à 
hidden electrical short in your car? While 
testing, replace the fuse with a dome- or 
tail-light bulb wired across the fuse con- 
tacts and fitted with alligator clips. 


An old seat belt makes a 
great hold-down for your 
trunk lid when you're haul- 
ing a high load. Fasten one 
half of the belt to the lid, the 
other half to the rear of the 
trunk. To use: load the trunk, 
buckle the belt, and pull it 
tight. Tuck it away between 
uses, and tape it down. 


Troubled by a leaky gas-line connection at 
the carburetor? If tightening the fitting 
doesn't help, try the new Teflon tape sold 
at hardware stores. It’s used by plumbers 
to seal threaded joints. Wrap a length 


Your dome light won't run down your car 
battery when a door is accidentally left ajar 
if you make the simple hold-down above. 
Mount it over the switch on the doorjamb, 
(lip it aside any time you want light. 


Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, Popular 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Here's a quick way to find out which way 
your distributor rotor turns. Grab the rotor 
and try to rotate the breaker cam. It will 
turn a few degrees for you in only one 
direction—the direction of rotation. 


d re xS a 


Extend your oilcan's spout with an old 
speedometer-cable casing. Cut the end off 
the spout and solder it to one end of the 
casing. Solder the other end of the casing 
to the oilcan—you're in business. 
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“Stop it!” Gus Wilson 
bellowed. “Stop it and 
get up—both of you!” 


Gus Turns Up For Christmas 


... just in time to teach a pair of feuding mechanics a lesson 
in business ethics—and auto repair 


By MARTIN BUNN ILLUSTRATION BY RAY QUIGLEY 


along with a mess of colored banners. 
Ted Phillips never used to—" 

^Uh-uh, Gus," Stan interrupted. 
“Ted sold the place four months ago. 
All that jazz is Mike Talbot's." 

“Mike Talbot?” Gus looked 
thoughtful. “I think Ive heard the 
name before—a bright young me- 
chanic just about your age." 

“Just about," agreed Stan, irrita- 
tion in his voice. “How about that 
lunch? Ive got sandwiches for two." 

“Sounds great," said Gus, pausing 
to fill his pipe, “as long as they aren't 
made out of fish." 

The afternoon was cold and bleak, 
accompanied by a stiff northerly wind 
peppered with tiny bits of sleet—a 
prelude to the major snowstorm pre- 
dicted for the area. With only two 
days to go, a white Christmas looked 
like a sure bet. 

A '69 Ford station wagon drove in. 


[Continued on page 115] 
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streams you sent me," replied Stan. 
“And you always said that you'd hate 
to retire!" 

“When I really do retire," said Gus 
with a wink, “you'll be the first to 
know. Anyway, now that Im a 
founder I probably have all sorts of 
new responsibilities." 

“Huh?” said Stan blankly. 

“Read what it says,” said Gus, and 
he pointed to a freshly painted sign 
over the office door. 

THE ORIGINAL MODEL 
GARAGE 


Gus Wilson, Founder 
Stan Hicks, Proprietor 
Known for a Generation of 
Mechanical Skill & Integrity 


Stan hesitated. ''Oh, that... Well, 
as they say, it pays to advertise." 

“I guess so,” nodded Gus “As I 
drove up Main Street I noticed a big 
sign at the East End Garage, too, 


j om up a shower of slush, the 
truck/camper rolled to a stop at the 
Model Garage. Stan Hicks started to 
ask, “Fill it up, sir?" Then he glanced 
at the driver. “Gus, you're back!” he 
exploded—and nearly wrenched the 
truck's door handle off its mount. 
“Why didn't you tell me you'd be 
home for Christmas?" 

“And miss the expression on your 
face?" Gus asked, as they shook 
hands.. “Not a chance!" He twisted 
out of the driver's seat. "Besides, I'm 
only passing through. Tomorrow Doc 
Wilder and I are heading South." 

Gus clapped an arm around Stan's 
shoulder as they walked toward the 
office. "Let's have some lunch, and 
I'll tell you all about my grand tour 
of the U.S. Do you know, I managed 
to go fishing in just about every state 
in the union?" 

“Well, I sort of guessed that, from 
the stack of postcards of lakes and 


Hot new paint A 


Paint a wall with this con- 
ductive paint, cement strips 
of foil at top and bottom to 
serve as terminals, and 
apply low-voltage current 
from a step-down transformer. 
What have you got? Paint-on 
heating. The flat black 
finish can be overpainted; its 
low operating temperature 
makes it completely safe. 


Not a stitch on A 


Ultrasonic sewing may replace 
the needle and thread. The 
Branson Sonic Power Company 
has a new “sewing” machine 
that fuses synthetic fabrics 
with high-frequency vibrations. 
It's faster and easier to use 
than conventional machines; 
more versatile, too. 


A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


« Error eradicator 


Next time you fly, your 
baggage may arrive at your 
destination when you do. Each 
computer-directed mini-cart 
carries just your luggage to 
your plane, eliminating ''hu- 
man decisions” that cause 
errors. They'll operate in Pan 
Am's new New York terminal. 


A Cruising with a crew of only 15? 


Not yet. But this huge Japanese tanker—138,000 tons—is 
designed to test the practicality of the idea. The Seiko Maru 

is equipped with a computer that directs automatic 
navigation, cargo-handling, engine operation, even 

medical diagnosis. That cuts way down the 

crew needed to run her: 15 men. On shakedown cruises, she'll 
carry a full crew—just in case. There's one 

more bonus: The computer constantly monitors the position 
of other vessels, and automatically avoids collisions. 


« Space-age shaver 
When our astronauts shave in 
space, the tiny whiskers can 
float around the spacecraft 

in a state of weightlessness. 
Norelco solved the annoying— 
and potentially dangerous— 
problem with this vacuum- 
cleaner Moonshaver. It sucks 
up whiskers and traps them 
in a nylon filter. 

Batteries provide power. 
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A Super-accurate infrared range finder WHEEL 


Looking for a quick way to measure distances up to twc 


model 3800 will cost you less than $5,000. : “gs | ESU GAS GEE (1-3 ECT 
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Folding light to shrink a microscope A 

Dr. John McArthur whittled his first model of this 
microscope out of wood while exploring the Brazilian 
jungle. The tiny English scope provides magnifications from 
30X to 1,500X, weighs only 18 ounces, and can be hand-held 
(upper right). A unique folded optical system (drawing) 
pipes in light from above. The light is passed through a 
condenser to the specimen, through the objective lens 
beneath the specimen, through a pair of 90-degree bends, 
and up to your eye. The image is erect, not 

inverted; and the specimen is always in focus 

regardless of slide thickness. 


Steel fiber > 


Fine steel fiber like the 
piece being compared to a 
needle and thread at right 
may be the tire cord of the 

future. Monsanto makes 

it with a secret spinning 
process that is capable 

of turning out wire of 
extremely fine diameter, 

in continuous strands, 
directly from molten metal. 


A Lift lounge 


The Germans have taken the 


airline waiting room, put English eggbeater > 
it on a modified Mercedes Twin contra-rotating rotors on 
truck chassis, and come up this British Cierva chopper 
with this rolling lounge. It provide balanced torque for 
can haul 100 passengers straight flight without a tail 
directly to their planes, rotor. An ordinary rudder 
then lifts them to the takes care of steering. The 
door of the craft. twin rotors hush chopper noise, 


simplify construction, and 
give a 15-percent power gain. 
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Driver tester A 


If you can't remember the 
number this Delco dashboard 
device flashes briefly on its 
screen, and punch it up on 
the keyboard in a few seconds, 
it gives you two more tries 
—with different digits. If you 
still fail, you're too drunk to 
drive and your car won't start. 


«Fireproof fiber 

Rescuing a dummy race-car 
driver from the flames is 

cool work in this new fireproof 
suit that's made of Kynol 
fiber. The demonstration 

was put on by Kynol's develop- 
er, Carborundum, to intro- 
duce the brand-new fiber. 


« Racing realism 

The English have added a new 
twist to electric model racing 
cars—the twist of a steering 
wheel. You not only have 

to control the speed of these 
new cars, you have to 

steer them, too, to sneak past 
obstacles laid out on the 
track. Altering the motor polar- 
ity changes the angles of 

the drive wheels. 


For librarians: magnetism 
to the rescue » 

The problem: People steal 
valuable books from libraries. 
Solution (from England): A 
magnetized strip is sealed in 
the spine of each book and 

is sensitized (top). At check- 
out time, the librarian de- 
sensitizes the strip with a desk 
unit while she stamps it out 
(lower photo). Then the bor- 
rower passes between a pair of 
detection pillars. Any book 


not desensitized that a visitor 


tries to smuggle out activates 
an alarm. To avoid false 
alarms from metal objects 
carried into the library, incom- 
ing people pass through 
neutralizing panels flanking 

the entrance. A powerful 

AC field demagnetizes any 
ferrous items. 


High-speed chopper » 

It cruises at 200 mph, dives 
at 230. And it can lift 8,000 
pounds. Its 28-foot wing helps 
out with lifting at high speed. 
The cockpit is air conditioned. 
It's the new Sikorsky S-67, 
now undergoing flight tests 
in Stratford, Conn. The 
chopper was designed as an 
attack craft for the 

U.S. military. 
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A Stand-up water bike 


This little fiberglass shingle 
skips over the waves at better 
than 22 mph with a 71%- 
horse Merc. Controls are 
cable-connected to the right 
handgrip. The 99-pound Aqua 
Glider is eight feet long with 
a 43-inch beam. It's made by 
Aqua Glider Industries, Box 
306, Glassboro, N.J. 08028. 


Non-snag tie-bar » 

Fold this tie-down bar flat 
when it's not in use. It 

won't snag clothing and lines. 
Good for boats, it can be used 
on trucks, auto roof racks, and 
campers, too. Hide-A-Tie is cast 
of a zinc alloy, then chrome- 
plated for corrosionproof ser- 
vice. It's from Clark Mfg., Box 
711, Paramount, Calif. 90723. 
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^ Marine monitor 

Own an inboard? Here's a 
good way to protect it against 
overheating and fuel explo- 
sions—a combination gas-fume 
alarm and oil-pressure / 
engine-temperature gauge. 

Its horn and lights warn you of 
impending problems. Lucci and 
Co., Box 13232, Orlando, Fla. 
32809, make the MM-18 
monitor. Price is $179.95. 


N BOATING 


M Fisherman's friend 
Sears gets 71/5 horses out of 
just over eight cubic inches 
lin the new model 59450 you 
esee above. The little 45-pound 
motor has solid-state, capaci- 
ttor-discharge ignition, six- 
jgallon remote fuel tank, and 
a three-blade weedless prop 
that's great for fishermen. 

| Price? $239.95. 


Head-hunter's special » 
Good news for ecology-minded 
boaters: a new on-board 
sewage treatment system that 
exceeds National Sanitation 
Foundation requirements. 

It separates (and holds) 
solids, chemically treats the 
effluent. Dillon-Beck Mfg. 
Co., Hillside, N.J., calls 

it the Jerry John System. 
Price: about $80. 


A Go-anywhere home 

A V8 stern drive makes this 
28-foot fiberglass combo—the 
Land 'N Sea camper/trailer/ 
houseboat—one of the fastest 
afloat. And a full range of 
accessories make it one of the 
most luxurious. It's made by 
Land 'N Sea Craft, 1813 S. 
10th St., San Jose, Calif. 
95112, and sells for under 
$10,000 complete. 
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Portable putting » 

Don't let rain or snow prevent 
you from sharpening up your 
golf game. With this realistic 
turf putting green, you can 
practice any time during the 
year. Plastic fibers simulate 
bent grass. One-hole 9’-by-20” 
unit is $29.95; a two-hole 
12"-by-20" version, $39.95. 
Greentree & Co., Box 63, 
Ho-Ho-Kus, N.J. 07423. 


A Pushbutton venting 


This button-operated feature 
in Sears' new Air-O-Magic 
toilet is designed to draw 
odors from the bowl into the 
trapway and down the waste- 
pipe system. The $78 unit 
does not need electricity or 
special connections. It uses 
a built-in suction pump. 


Can flattener » 

Litter problem with cans? 
Flatten 'em fast with a tool 
designed to squash them in 
one simple operation. The 
hinge holds the cans in place 
while the squeeze is on. 

Cost is $9, from 

Falcon Products Inc., Box 331, 
Hialeah, Fla. 33011. 


| | I 
IN HOME 
IMPROVEMENT 


A Speedy joints 

Here’s a hurry-up item for 
joining timber for roof trusses, 
T joints, flat-studding, and 
frames: strapping plates. 
Punch-formed nails are driven 
into one member, regular nails 
into the other. A. R. Davis, 
Ltd., Chartfide House, 

High St., Brastead, 
Westerham, Kent, England. 


A Push-pull latch 

Opening your doors with 

your arms full of bundles is 
simple with this push-pull : 
latch. There's no knob to 
turn; you just push or pull, 
depending on the direction the 
door swings. One model works 
with keyless lock. Preso-Matic 
Lock Co., 8228 W. 47 St., 
Lyons, Ill. 60534. 


A Click-on couplings 
Here's a handy garden-hose 
coupling that ends having to 
turn off the tap when you 
change accessories. Click the 
Gardena jet-spray nozzle and 
an O-ring valve automatically 
shuts off the water. It's made 
by Amerace Esna Corp., 

245 Park Ave., 

New York City 10017. 


« Closet light 

End gloomy closets with this 
battery-powered closet light. 
Its flood-type head can 

revolve 360 degrees or tilt 180. 
Turn it on manually or 

mount it for automatic 
operation. It's $4.95 from 
Homer Co., 4806 West Ave., 
Lancaster, Calif. 93534. 
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Solid-state display A 
Intended for high-speed read- 
out for computers and other 
electronic equipment, this 
simplified display head for 
letters or numbers needs only 
12 wires instead of the usual 
36. The 35 light-emitting 
diodes for each module are 
wired together in seven hori- 
zontal and five vertical rows. 
Made by Marconi of England. 
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Wireless mike A 


This miniature FM broadcast- 
ing station has lots of uses: 
wireless tape recording, picking 
up a baby's crying, etc. You 
tune to a blank spot between 
90-106 mHz on an FM re- 
ceiver, then adjust the mike 
to this frequency. $29.95 
from Lolnic, 118 Violet Ave., 
Poughkeepsie, N.Y. 12601. 


What's New E 


IN ELECTRONICS 


Mobile FM transceiver > 


Ham radio operators working 

the two-meter band can go 
mobile with Regency's HR-2 
transceiver. The new solid- 


mHz band with a 10-watt 
output on any of six channels. 


quieting. A phase-modulated 
transmitter insures exact 
carrier stability. Price: $229. 


Hobbyist's laser > 

When lasers turn up under 
Christmas trees, they're no 
longer laboratory curiosities. 
Kits from Metrologic (143 
Harding Ave., Bellmawr, N.J. 
08030) feature a low-power 
laser, while a separate optics 
kit demonstrates principles of 
light and holography. Lasers 
are $49.50 and up in kit form, 
$99.50 assembled. 


Cliff-hanger radio > 


Cramped for space? With cabi- 
nets jammed with appliances 
and gadgets, where do you put 
an FM/AM clock radio? Mount 
it under a cabinet, says RCA. 
For example, in the kitchen 
for Mom. The Cliff Hanger 
features an easy-to-read 
digital clock. Price is $49.95. 


Bright-light diode A 

A series of light-emitting 
diodes designed to deliver up 
to 5,000 foot lamberts is now 
available from Monsanto— 
great for lighting a darkroom, 
since the red light is above 
the sensitivity range of most 
film. The MV 4 shown has a 
lens to distribute the light. 


state unit covers the 144-148- 


Sensitivity is 0.35 „v for 20-db 


Motorless moisturizer 


o motors, fans, or moving 
arts—that's the feature of 
ne Moisture-Vent humidifier. 
t fits over the floor vent, 
sing the blower system of 
iour forced-air heating system. 
Absorbent filter is on a roll— 
brovides six clean surfaces. 

nder $15. Moisture-Vent, 
88 Chews Landing Rd., 
Lindenwold, N.J. 08021. 


No-freeze hose 


A hose can be ruined fast 
in freezing weather. But you'll 
have no problems with this 
electrically heated hose. 
Built-in thermostat automat- 
cally turns on the current when 
emperature drops below 38 
degrees. A 10-foot length 
costs $29.50. Technical 
leaters, Inc., 1730 First St., 
San Fernando, Calif. 91340. 


‘:ı-Sweat tank valve 

th this easy modification, 
^u prevent moisture from 
Jllecting on toilet tanks and 
90wls. Two valves—one on 
the tank, one to a hot-water line 
—mix warm water with in- 
coming tank water. Precision 
Plumbing Products, 2637 S.E. 
Belmont, Portland, Ore. 97214. 


Sticky rule ^ 

No more layout fumbles with 
this adhesive-backed steel tape 
that Disston calls Measuring 
Stick. Just cut it to the length 
you need, peel off the back, 
and press it permanently along 
the edge of your workbench to 
leave both hands free for 
measurements. In five- and 


` 10-foot lengths, 14- or 34-inch 


widths. At hardware stores. 


® 


Thread-sealing tape ^ 

A perfect seal on all types of 
threads is claimed for Slik- 
Tape seal-lubricant by Ever- 
Lube Corp., 6940 Farmdale 
Ave., No. Hollywood, Calif. 
91605. It's a PST compound 
of molydisulfide and resin, 
non-toxic and non-galling, that 
takes pressure of 100,000 psi. 


«< Hot Knife 


To trim and form styrofoam, 
rubber, vinyl floor tile, or 
synthetics such as dacron and 
nylon, try a knife that cuts with 
heat rather than pressure. 
Tempered steel blades, avail- 
able in many shapes and sizes, 
heat up to 500 degrees. Hot 
knife is made by Ungar of 
Compton, Calif., is sold by 
electronic parts dealers. 


< Stand-up tool kit 
Mounted in a saddle-stitched 
luggage case, this 23-piece 

kit has its own handle for 
toting or hanging, and opens 
to a three-panel stand for the 
workbench. Included are pliers, 
wrenches, hammer, screw- 
driver handle with six blades, 
level. It' a $17.95 gift item 
from Dynamic Classics Ltd., 
220 East 23 St., New York, N.Y. 


< Rocking jawgrip vise 
Faced with assorted grooves, 1 
the jaws of this vise hold 
round or tapered shapes at 
various angles. Reversible 
steel or rubber-faced grips 

clip onto jaws with nylon bush- 
ings; grip on fixed jaw swivels 
to match contour of workpiece. 
Lockjaw is made by Vise & 
Workholding, 149A Crayford 
Rd., Crayford, Kent, England. 


Ultrasonic cleaning tank > 
The 214-inch-diameter stain- 
less-steel tank sits on a tran- 

sistorized high-frequency 
vibrator that creates molecular 
turbulence for gentle, noise- 
less, efficient cleaning of 
jewelry, contact lenses, draft- 
ing pens, precious coins. 

Made by Electromation, 11 
Lincoln St., Copiague, N.Y. 
11726. $29.95, with cleansers. 


« Drafting angle 

Working from either a parallel 
edge or a T-square, this port- 
able drafting tool simplifies 
the construction of angles 
from 0 to 180 degrees. Made of 
unbreakable Lexan, it sells 

for under $10 with vinyl carry- 
ing case and detailed instruc- 
tions. Alvin & Co., 611 Palisado 
Ave., Windsor, Conn. 06095, 
calls it the Roto-Angle. 


« Self-sharpener 


Powered by your portable drill, 
this attachment sharpens twist 
drills from 952" to 35". Just 
grip the base, press a con- 
cave rubber driver against 

the chuck to spin the abrasive 
cup wheel, insert the bit, and 
roll it in your fingers. English- 
made, it's sold by Robert 
Bosch Corp., 2800 South 

25th Ave., Broadview, III. 


/ F جا‎ - nmm P: p. faba FH nar J EIS P rd iem 
= 1 / rt a 3 , p MELEE 1 

! FOE f ^ ءءء‎ 
8 P i 5 0 Es 


IN TOOLS 


$ SEM 


A j 
ع‎ 
LI 


Roto-Angle | 


c—‏ اد 


72 | POPULAR SCIENCE 


Whats New 


PHOTOGRAPHY 


Low-cost sound movies > 
| A sound-on-film system priced 
| at $320 brings lip-synch movies 
within reach of most budgets. 
Included: a 2:1 zoom camera, 
synchronized cassette re- 
corder, mike, and projector 
designed for magnetic sound 
stripe, Shutter release starts 
both film and tape. 

Synchronex, 635 Madison 

Ave., New York, N.Y. 10022. 


Christmas light > 

It's indoor moviemaking sea- 
son, and Sylvania offers a 
compact Sun Gun for Super 8s. 
It weighs 10 ounces, and 
though it draws only 350 watts 
from house current, its tung- 
sten-halogen lamp (guaranteed 
for five years) provides expo- 
sure values equivalent to a 
650-watt light. Beam lights full 
range for zooms. Under $13. 


^ Needle-nose applicator 
Designed for capillary cement- 
ing with Plexiglas solvents, this 
$2 tool lets you assemble 
plastic cubes and other shapes. 
Just cut the sheets, tape butt 
joints together, and run the 
thin spout of the squeeze tube 
along joint lines (it's best to 
work horizontally) for perma- 
nent “welding.” At all 

Rohm and Haas dealers. 
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^ Modular SLR 


A combination of film backs, 
interchangeable lenses and 
viewfinders makes the Mamiya 
RB67 Professional one of the 
most versatile cameras of its 
kind in the 214 "-by-234” for- 
mat. The waist-viewing body 
has a built-in bellows and a 
revolving back for switching 
from vertical to horizontal. 
With 9mm f/3.8 lens: $600. 


^ Optical centerpunch 
Six-power magnification of the 
work area assures accurate 
positioning of this precision 
punch. It's a single-lever, 
spring-loaded punch with a 
resharpenable striking tip and 
positive locking system. Opti- 
Punch is $39.95 from Wanjo, 
Inc., Gilmanton, N.H. 03237. 


3D movie projector » 
Through a novel technique 
(projecting alternate frames 
simultaneously), InVision pro- 
jectors convert motion into 
depth (no viewing glasses). 
Model IN467 shows regular or 
Super 8 movies in either 2D 
or 3D. It's self-threading. 
$289 from Ingenuics, Inc., 
16000 Industrial Dr., 
Gaithersburg, Md. 20760. 


A All-wheels winter tire 
Lots of go in the snow is what 
you get with these new studded 
Firestone Town & Country 
All-Position snow tires. New 
design, with the inner portion 
of the tread wide open for big 
traction bites, is what does it 
—and also makes it usable on 
fore wheels as well as aft. 
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A Hot seat 

Hate cold car seats? Try an 
electric cushion. This one 
warms up in 60 seconds after 
you sit on it (and turns off 
again, when you rise, to save 
your battery). It plugs into 
your cigarette lighter. Price: 
$9.95. Patented Products 
Corp., Danville, Ohio 43014. 
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proof your pickup—with a | 
light (made of fiberglass), | 


All-weather protection > 
Here's an easy way to weather- 


Whats N 


FOR YOUR CAR 


hinged truck-bed cover. It’s 


lockable, and lasting (the 
finish is acrylic). Maker is 


Prime Plastics, 7730 S. 6th St., ~~ a 


=. 


A Hand light 

All plastic, including the 
diffuser around the bulb, 

this 12-volt hand lamp should 
be able to take lots of abuse 
around your car (or boat or 
campsite). It uses a standard 
15-watt auto bulb, attaches 
to a battery with spring clips. 
It's $3.98 postpaid from 
Autodeco, 46 Joyce Rd., 
Framingham, Mass. 01701. 


A Fast-flow pump 
Here’s a hard-working fuel 
pump for cars that need lots 

of gph. The Holley Carburetor 
people say it'll pump 110 
gallons per hour—which is why 
they call it the GPH-110. It 
comes in low- and high- 
pressure versions, for street 
and high-performance 
applications. 


Oak Creek, Wis. 53154. 


A Blow-up jack gives your car a lift 

The broad base of the inflatable Bulldog Airjack lets you 

use it safely on any surface—sand, mud, snow, or ice—says 
the distributor, Clayco Automotive Products, 1306 Logan St., 
Costa Mesa, Calif. 92626. No attachments are needed: 

Just press a button and air does the rest automatically. 

A safety-release valve prevents overinflation. The inflator can 
also be used to fill a low tire, and the Airjack's carrying 

case converts into an emergency road flasher. 


A Cup holder 
No place to set down a cup 
in your car? This plastic 
holder may be just the ticket. 
It hooks into a window well 
to hold cans, bottles, and 
cups. A set of four is $1.49 
from Quality Products, 

6550 S. Broadway, 

Littleton, Colo. 80120. 


A Sciatica saver 


A footrest for your left foot is 
just what the doctor orders 
when you're driving, says the 
maker of this Left Leg Equal- 
izer. It eases strain on left leg 
and back by giving your left 
foot a prop—like the accelera- 
tor pedal for your right foot— 
and lets you sit up straight. 
$4.95 from Bowman, Box 735, 
Raleigh, N.C. 27602. 
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Two-way light A 

For sportsmen, here's bright, 
shadowfree light at the touch 
of a button. It's the Burgess 
Voyager, designed to operate 
on its own batteries or plug 
into any AC outlet. It's fluo- 
rescent, with a beam spread of 
110 degrees. Price: $39.95 
with batteries and AC cord. 


Form-fit chair A 

Relax. This chair fits all your 
contours. And it folds to fit 
handily aboard a boat or 
camper, or slip into your car 
trunk. It's all steel, weighs 
five pounds, and sells for 
$7.95. Gloy's, 10 Lewis St., 
Greenwich, Conn. 06830. 
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Super slider A 

Roll it up for carrying or 
storage; open it for a zip down 
the hillside. Mini-Boggan ($3) 
is 42 inches long by 18 wide. 
Super 60 Mini-Boggan ($4) 

is 60 inches long. Both are 
polyethylene, slide on any 
slick surface—even wet 

grass. Cosom Corp., 6030 
Wayzata Blvd., Minneapolis, 
Minn. 55416. 
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Paper eater A 

Who needs charcoal? This bar- 
becue outfit consumes 

news paper—12 double sheets 
will keep it going for 18 
minutes at a steady 1,100 
degrees. The Barboca comes 
in several colors: avocado, 
orange, gold, and blue; sells 
for $32.95 postpaid. Golden 
Enterprises, Box 4272, 
Madison, Wis. 53711. 


Newcomer» 


Now Harley is in the snowmo- 
bile race. The famous motor- 
cycle maker has taken the 
wraps off a new 398cc model 
with a choice of manual or 
electric starting. It'll be 
painted red, white, and blue 
—but don't look for many of 
them this season, says Harley- 
Davidson. Just testing the 
market. 


Whats New 


IN OUTDOOR 
RECREATION 


Snowmobile with a choice of colors A 

Choose your color. The new Scorpion Stinger comes in 
either red or black. It also offers a racy wedge shape, 
polyurethane track (15 or 18 inches, and guaranteed 
for a year), and enough room for two adults to ride 

on what, says the maker, is the “finest seat ever 
designed." Scorpion, Inc., Crosby, Minn. 56441. 


Gun lock A 


Your guns are safe with the 
Rak-Lok. It attaches in min- 
utes to your gun rack (or truck 
rack) and can't be removed as 
long as the firearm is in place. 
Foam tape protects your 

gun stock from scratches. 
Keeps guns from children. 

It's $5.95 from E & C Enter- 
prises, Box 823, So. Pasadena, 
Calif. 91030. 


Fairway friend A 


How far is it? The new 
Pin Point rangefinder for 


golfers tells you the 

distance to the pin and helps 
you decide which club to use. 
Just sight on the pin, 

adjust the indicator knob, 
and read the yardage. 

Price: $4.95. Waukegan Out- 
door Products, 4411 Grand 
Ave., Gurnee, Ill. 60031. 
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tional incandescent lamp along the road to obsolescence 
in scores of industrial applications. 

The future of the LED looks so bright that industry 
experts and researchers are predicting amazing develop- 
ments. Within one or two decades you'l be seeing: 

€ Wall-mounted color TV sets, as thin as a framed pic- 
ture, that will use an array of several million LEDs in- 
stead of a bulky picture tube. Zenith and RCA are 
actively pursuing the development of suitable LEDs right 
now. Forget about picture-tube replacement: LED “pic- 
ture screens" should last 50 years or more. 

The twin problems to be solved, as Motorola's John 


This panel from Bell Labs glows with a phone number, but might 
eventually be linked to a bank computer through your telephone. 
For your balance, you would phone the bank and punch in a code. 


Semiconductor headlight array could beam a wide strip ahead of 
your car, with segments serving as cornering and warning lights. 


Flat color-TV screens made with red, blue, and green light-emit- 
ting diodes grouped into triads would last 50 years or longer. 


Light of the Future— 
from Semiconductors 


Light-emitting diodes for your 
home will last for decades—their "cold" 
light can trim electric bills, too 


By RONALD M. BENREY ILLUSTRATIONS BY RAY PIOCH 


Look into the future and, chances are, much of the man- 
made light illuminating the world will come from an 
amazing solid-state electronic device called a light-emit- 
ting diode. Even now, the LED is hustling the conven- 


Display diodes that light continuously for 10 years are being 
developed for telephones. They would replace the incandescent 
lamps used for dial lights and business-phone pushbuttons. 
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Ordinary light-emitting diodes (top) 
emit colored light when electrons 
from N-type material combine with 
P-type holes. LED lasers (directly 
above) have polished edges coated 
with partially reflective mirrors. 


Panels of light-emitting diodes built into walls of your 
home could lower lighting costs. Voltage would 
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be applied from thin metal and transparent strips. 


plains that the mechanism by which LEDs produce light 
is essentially an efficient one because they turn electricity 
into light by an almost direct process, which we'll discuss 
shortly. Consequently, less electricity is wasted as heat— 
LEDs are cool-running light sources. 

By contrast, the glowing filament of an incandescant 
lamp is less than one percent efficient; a fluorescent lamp 
works at a few percent efficiency. 

Simply by changing the materials used to build a LED, 
it can be made to emit different light colors—red, blue, 
yellow, green, and others—without filters. 

Finally, because a LED is essentially a semiconductor 
diode, there is nothing to wear or burn out as it operates. 
Actually, no one really knows how long a LED can last 
simply because LEDs haven’t been here long enough to 
permit long-term life tests. 

Monsanto predicts that after 100 years of continuous 
operation, diode light output may drop off to half its 
original value because of diode aging. Zenith’s Dr. Adler 
simply says that most LEDs will probably be damaged 
by “rain, earthquakes, or other natural disasters" before 
they wear out. 

How LEDs are used. Today's LEDs are being produced 
by the millions at Monsanto, GE, RCA, Texas Instru- 
ments, Motorola, Norton, Hewlett-Packard, and other 
firms. Most find their way into industrial products as 
numerical readouts for computers, light sources for opti- 
cal card readers (punched-card decoders), multicolored 
light displays, and signal lamps. However, a few LEDs 
are filtering down into the world of the consumer. 

The Hamilton Watch Co. recently announced a quartz- 
crystal watch, the Pulsar [ PS, July ’70], that uses LEDs 
in a numerical readout. Many new Touch Tone tele- 
phones will use LEDs to illuminate the pushbuttons for 
easy nighttime dialing. 

Today's LEDs operate far below theoretical efficiency, 
and are not yet bright enough to be used as room illumi- 
nation sources. But the technology of manufacturing 
LEDSs is only a few years old, and most of today's prob- 
lems are actually teething troubles. 

How a LED works. It's really quite simple. A LED is 
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C, Haenichen points out, are cost and production dif- 
ficulties. Producing an economical screen means that 
individual diodes must cost less than 1/100 cent each. 

© Home illumination sources—literally LED lamps— 
that will be built into walls and ceilings of future homes, 
and last as long as the house materials themselves. Be- 
cause of the far greater efficiency of LEDs as converters 
of electricity into light, your power use for lighting will 
be about 1/50 of what it is today. 

Chances are good that you'll be using LED lamps in 
less than 10 years. That's a prediction from Dr. Robert 
Adler, director of research for Zenith. What's more, 
Adler foresees new uses for LED lamps in applications 
where present light sources would be unsuitable. A few 
examples: path-marking lights embedded in flooring, 
night-lights in appliance knobs and door handles, and 
driveway-marker lights. 

© Alpha-numeric displays that will replace the needles, 
gauges, and lights on your car's dashboard, and will pre- 
sent you with direct digital readout of speed, fuel level, 
and engine parameters (as determined by a miniature 
computer). Monsanto's Raymond Hunt reports that his 
company is developing suitable displays for Detroit right 
now. Timetable: 10 to 15 years. 

9 Pocket flashlights powered by tiny pen cells that will 
cast as bright a beam as conventional lanterns. 

© Low-cost (under $150) electronic calculators that 
will add, subtract, multiply, and divide. The LEDs will 
serve as a numerical readout. “The first units should be 
available in two years," says Hunt. 

€ Auto headlights in unique linear configurations 
that will uniformly illuminate the entire strip of road in 
front of your car. 

The perfect electrically powered light source. It may be 
that the LED will eventually become just that. There 
are several reasons. First—and most important—is their 
very high theoretical efficiency in converting electricity 
into light. 

Dr. Robert Robinson of Zenith looks forward to the 
day when LEDSs will convert 50 percent (or more) of the 
electrical energy fed into them into visible light. He ex- 


Most LEDs will be damaged by rain, earthquakes, or other natur 


ufacture of diodes that will emit every light color in the 
spectrum from red to violet. 

How LED lasers are made. In the common LEDs, light 
is emitted from the entire device, since the semicon- 
ductor material is translucent. To make a laser diode, 
though, the LED is formed so that light is emitted only 
at the junction edges. Then, flat, polished surfaces pro- 
vided at the ends of the diode are coated with partially 
reflective surfaces. In operation, emitted light waves | 
bounce back and forth between the reflectors, causing | 
other waves to be emitted in phase. A part of this in-phase 
beam escapes through the partially reflective coatings. 
This is the laser beam. 

Today’s LEDs don’t operate at peak efficiency for a 
variety of reasons: 

© Electrical resistance of the semiconductor material 
causes loss of some electrical energy as heat. 

@ Some of the emitted light waves are absorbed by the 
material, and converted to heat. | 

e Other light waves bounce back and forth between 
inner surfaces of the structure, unable to escape because 
of the material's high optical-refraction index. 

e Many electrons and holes get sidetracked and lose 
energy before they can recombine directly. 

When materials and fabrication research solve these 
problems, LEDSs will operate at their full potential. Let's 
anticipate that day now and blue-sky the design of three | 
future devices mentioned earlier, 

Flat-screen color TV. After many other futile attempts | 
to produce flat-screen sets, it looks like LEDs will be the 
answer. Millions of red, blue, and green LEDs will be 
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Electronic Tick-Tack-Toe in z 


center square. The second logical 
move for the player is, of course, in 
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a refresher course in how to win at this 


basically a device that permits electrons and holes with 
the proper energy to recombine. Each recombination 
of electron and hole produces an emitted photon—a tiny 
bundle of light energy. 

What we call electricity is really streams of moving 
electrons—tiny electrically charged particles. A hole, 
on the other hand, is the absence of an electron. And that 
takes a bit of explaining. 

How “doping” alters crystals. Semiconductor materi- 
als are neither good electrical conductors nor insulators; 
they are in between. However, by “doping” them with 
impurities they can be transformed into good conductors. 
Two types of doping are possible. N-type doping places 
excess electrons into the semiconductor crystal structure, 
which then can carry an electric current, much like a 
copper wire. 

P-type doping creates holes—or missing electrons—in 
the crystal structure that can also carry electric current 
through the material. Holes move from atom to atom in 
the structure by a kind of leapfrog process: A hole steals 
an electron from an adjacent atom to fill its deficiency, 
and, in the process, creates a new hole. 

A PN junction is formed whenever adjacent P- and N- 
type regions are created in a single piece of semiconduc- 
tor material doped with impurities. To date, most LEDs 
have been made of silicon carbide, gallium arsenide, or 
gallium arsenide phosphide, and emit either a deep red 
or yellowish-green light. 

Recently, Zenith announced the development of LEDs 
made of zinc sulphide and zinc selenide, materials used 
as phosphors on the screens of conventional TV picture 
tubes. These new materials theoretically permit the man- 
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Compact coffee-table combo 


game. 


one of the rows adjacent to his corner 
move. This is blocked by the circuit 
with the illumination of the remain- 
ing square in that row. Now the tables 
turn. Since the machine has the cen- 
ter and one perimeter square, the 
player is forced to block the sequence 
on his next move. This allows the 
circuit to illuminate another perim- 
eter square and force another blocking 
move on the player, only in a different 
direction. The player has been put on 
the defensive and will remain there 
if he continues to make logical moves 
until the end of the game. 

How does the game come out? 
What happens if you make illogical 
moves? We won’t say. However, it 
can vary and you'll enjoy trying to 
outmaneuver the red and green brain. 

Electrically, it’s simple. ‘Throwing 
a switch in a square applies power to 
a green bulb illuminating that partic- 
ular square, In parallel with it is a 
red bulb that illuminates the position 
which best blocks the first move. Not 
all positions require both red and 

[Continued on page 101] 


New kind of fun. Tick-tack-toe, of 
course, is a simple game to play, but 
to do it electronically gives it a new 
image. Due to the many variations of 
moves, circuitry can become quite 
complex. Relays, multiple ganged 
switches, and solid-state logic circuits 
help to crack open a good design, but 
even with these circuitry aids, many 
complications arise. Here is where the 
tick-tack-toe cigarette box is unique. 

By limiting the first move in the 
game to a corner, circuitry can be re- 
duced to only a small handful of 
switches and lights. This limitation 
1s not too great, considering there are 
only three basic opening moves—cor- 
ner, center, and side. And of these 
three, only two are commonly used— 
corner and center. Of these two, the 
corner is usually taken anyway. Thus, 
a quick analysis reveals that the 
player must make the first move in a 
position he is most likely to take if he 
had a choice. 

Since, therefore, we know the play- 
er's first move, all that is required is a 
countermove by the circuit in the 


offers you both a smoke 
and a challenge to beat it 


m a switch rather than a pencil 
and you are playing electronic tick- 
tack-toe. Built in a decorative wood 
frame, this combination tick-tack-toe / 
cigarette box is a unique conversation 
piece you'll be proud to display in 
your living room or den. 

It's set up so you must always make 
the first move in the lower left corner. 
From that point on however, it's up to 
you. As in a normal game of tick- 
tack-toe, you can win, lose, or draw. 

Flip the switch in the square you 
choose and it glows green, indicating 
your position. Simultaneously, a sec- 
ond square lights, only this one is red. 
The machine has made its choice and 
it's again up to you to make your next 
move. Be careful, though, or you may 
find yourself following the machine 
around the board, trying to prevent it 
from getting three reds in a row. 

Sound like fun? It is, but after a 
few games you may find you'll need 
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Enlarged view of typical light-emitting diode, increasingly 
being used in place oi small lamps in some industrial applica 
A plastic lens protects Ihe pinhead-size semiconductor. 


Numeric readout made by Monsanto has seven separate segments 
and generates numbers '4-inch high. Light-emitting elements are 
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Special-purpose watches do a multitude of jobs for boaters, pilots, divers, engineers—anybody who uses time calculations. Enlargements of 


Those Wild Watches with the 


These new, clever, extraordinarily useful devices turn your wrist 


the time on solid-state, light-emitting 
diodes. The Pulsars timekeeping 
computer is said to be accurate with- 
in three seconds a month. 

Such accuracy may soon be com- 
mon, if not commonplace. It is close- 
ly rivaled by some prototype and 
limited-production models of thous- 
and-dollar-and-up quartz watches that 
have been displayed by Bulova, Seiko, 
Longines, and others. Modest quan- 


Gruen Airflight has a plate under face that 
at midnight 


" i= û 
ا‎ ١121 ] 5 


and noon to display 


numerals TOI its 24-hour time system. 


more complex, and more precise ways. 

There's a new Helbros moon watch, 
for example, that tells time in "lunes" 
and "lunours," which are rough moon- 
surface equivalents of our own davs 
and hours. Somewhat more terres- 
trial, but technically further out, 15 
Hamilton's prototype Pulsar PS, 
July], a wrist computer that does 
away with hands, dials, and other 
moving parts. On demand it shows 
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month or 29-day February. 


By ROBERT GORMAN 


PHOTOS BY ORLANDO GUERKA 


Watchmakine. one of man’s oldest 
technical arts, is seeking new worlds 
to measure. With the aid of elec- 


tronic wizardry and a new order of 


miniaturization called micromechan- 
ics, its clocking them in different, 


Heuer Mareographe shows tides in its lett 
dial, five-minute 
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in right dial, elapsed time in 


the center. 
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some appear below, For identification and specifics, turn the page 


Built-In Brains 


into an instrument panel 


tities are promised for the retail mar- 
ket next year. This new generation 


of electronic timepieces uses quartz 
oscillators instead of springs, wheels, 
breaker points or tuning forks to 
set a watch's timekeeping rhythm. 

Smoothing out the shocks. Stan- 
dards of accuracy have been moving 
up, also, in more traditional and much 
less expensive watches. Now-familiar 
electronic and electric movements, 
Longines chronograph has a Verni: 
ID OI second 
reading. 


r rake al 


hand fractional 


lor precise 


The reading below is 48.2 seconds 


Breitling Navitimer, for 
pilots, has revolving bez 
el, 30-minute and 12- 
hour totalizers; can cal 
culate speeds, distances 
fuel use; convert miles 


to knots or kilometers 


as special-purpose watches. In the 
last few years their sales have been 
growing twice as fast as sales as a 
whole. Ralph Somerfield, Gruen vice- 
president, estimates that special-fea- 
ture watches now account for five to 
six perc2nt of the 50 million watches 
cold m the United States in a year. 

The upward trend is not hard to 
understand. Striking new timepieces 
are turning men’s wrists into complex 
instrument panels on which it’s pos- 
sible to translate timed distances into 
knots, or miles, or kilometers per hour, 
or convert one into another. With ex- 
tra hands, scales, or both, many of 
today’s watches can calculate pro- 
duction rates from counted work 
units, measure gas consumption in a 
plane or boat, or tell you how far you 
are from a lightning storm. 

Help for smokers, These and other 
special watches also multiply and 
divide, help doctors count pulse or 
respiration rates, remind you to feed 
a parking meter, and clock a musical 
beat. A new Swiss Sicura would aid 
a worried smoker in spacing out ciga- 
rette consumption. You can buy a 
Bulova Accutron (or several other 
makes) that shows local time in more 
than 20 cities around the world. A 
skindiver can consult an easy-to-read 
Nivada that shows water depth, or 
use a one-of-a-kind Mido that tells 
him what decompression stops are 
needed on the way up. These and 
other diver's watches also help keep 
tabs on remaining air supply. 

Fliers can pick from a growing 
range of special watches—Glycine, 
Breitling, Selectron, and other makes 
--that log or calculate your air and 
ground speeds, distances, nautical 
and statute miles and kilometers, and 
other navigational data. Prices for 
some remarkably complex models 
start as low as $75. 

If you’re a serious moviemaker, 
you might make good use of a scale 
that tells at a glance how much 16- 
or 35mm film has been exposed and 
how much remains. TV and film pro- 
ducers have long used special timers 
for this purpose; Gallet now incor- 
porates this feature, with others, in 
a wrist model. 

The ultimate in calendars. Calendars 
are among the most common—and un- 
common--of special watch features. 
Many show the day as well as the 
date, and Seiko offers several models 
(from about $85) that abbreviate the 
day in your choice of languages. Set- 
ting and correcting mechanisms dif- 
fer: On many you can reset the date 
without moving the hands. The ulti- 
mate in calendars is made by Patek 
Philippe; it displays day, date, and 
month, and automatically changes 
each at the proper time-- including 30- 

[Continued on page 110] 


Those Wild Watches—key to the color photo 


TOP ROW, LEFT TO RIGHT 


1. Favre-Leuba Bivouac has built-in barometer with (red) needle indicator that 
sweeps a printed scale on dial (indexed from 560 to 790 mm Hg). Movable bezel 
(graded in 100-foot units or hectometers, depending on model) is turned so that 
known altitude corresponds with barometer needle. Any change in wearer's alti- 
tude can then be read directly on the bezel. For mountain climbers, glider pilots, 
and such. 2. and 3. Glycine Airman. Hour hand revolves once in 24 hours. Each has 
a movable 24-hour outer dial. In the Airman Special (2), it's on the case; on the 
Airman SST (3) it's under the glass, can be set by turning top crown. In both 
models the movable ring can be locked against accidental shifting. Second hand 
can be synchronized to a time signal. 4. Gruen Airflight has see-through aper- 
tures in the dial. At 1 p.m. an under-the-dial plate shifts automatically to expose 
the numerals 13 through 24 (for 24-hour time system). 5. Accutron World Time: 
Engraved bezel shows major cities around the world. Simplifies setting for here- 
and-there time, lets you keep track of the time where you are, without altering 
hand setting to home time. 6. Rado Captain Cook is pressure-tested to a water depth 
of over 1,600 feet. Crown-turnable, under-glass bezel has colored segment to warn 
scuba diver of usual 20-minute air-supply limit. The 20-minute warning segment 
is also convenient for a lot of parking meters. Calendar shows date. 7. Omega 
Seamaster, pressure-sealed for underwater safety, has lockable exterior 60-minute 
bezel with luminous, high-visibility markers on dial, hand, and bezel. 8. Seiko 
Skin-Scuba: Underwater watches for ladies are also gaining popularity. This one, 
by Seiko, is automatic, has a calendar and rotating 60-minute bezel. 


MIDDLE ROW, LEFT TO RIGHT 


1. Heuer Mareographe, a chronograph with 30-minute and 12-hour registers (and 
60-minute bezel), claims to be "only watch in the world that shows the tide." 
Set moon register (at 9 o'clock) tor local tide table; pointers will show a.m. and 
p.m. highs and lows, will adjust automatically at midnight for the following day. 
2. Seiko automatic chronograph is one of the most complete special watches around 
(and $95). It is self-winding, water-resistant, has a day-date calendar (with the day 
shown in either of two languages—Spanish or English). Chronograph has 30-minute 
regisler. First quadrant of tachometer scale is scaled for pulse-timing. 3. Hamilton 
Fontainebleu automatic chronograph is one of the first of this new breed, and one 
of the slimmest. 4. Heuer TV-Filmmaster is a scaled stopwatch that gives direct 
reading of exposed 16- or 35-mm film footage. 5, Heuer Yacht Timer: countdown 
segments and large face permit easy, accurate readings of elapsed time before and 
after starting gun. 6. C. L. Guinand Split-Second Pocket Chronograph has two stop- 
action sweep second hands to let you time laps or individual performances without 
losing track of total elapsed time. Split hand runs independently on command, 
catches up instantly with running sweep hand. 7. Patek Philippe calendar model, 
said to be "the most complete wrist watch in the world." It's self-winding, shows 
moon phases. Calendar shows day, date, and month, corrects itself automatically 
for 30- and 31-day months and 28- or 29-day Februarys. All yours for $3,100. 
8. Gallet moon-phase chronograph also shows day, date, and month, has 30-minute 
and 12-hour timers, and time-out second hand. Bui you have to adjust the calendar 
several times a year. 9. Gruen Day-Nite, similar to Gruen's 12-24 dial (top row), 
except that this model exposes luminous markers at 6 p.m. 


BOTTOM ROW, LEFT TO RIGHT 


1. Nivada Grenchen Depthomatic has a built-in water-pressure gauge with pointer 
that shows a diver (on outer bezel scale) his present water depth. Tested waterproot 
to 660 feet. (Claims to be the only depth-gauge watch, but Favre-Leuba makes the 
same claim for its Bathy.) 2. Breitling Navitimer—one of the most complex-looking 
special watches. It's a self-winding chronograph with fixed and movable scales cali- 
brated for calculations and conversions of speeds, distances, kilometers to miles or 
knots, fuel consumption, etc. 3. Hamilton Pulsar Wrist Computer: No-hands, no- 
moving-parts electronic timekeeper has light-emitting diodes that display time for 
Ta seconds when you press a button below the face. Timing is by quartz crystal. 
4. Girard Perregaux chronograph with miles-per-hour scale (indicated by sweep 
second hand), regular second dial, 30-minute register dial, 12-hour dial (bottom). 
Great for rallying. 5. Longines chronograph has a rake-like tip on sweep second 
hand that permits stop-second readings to be broken down into tenths. Water- 
resistant. 6. Seiko Alarm has a familiar but useful feature of special watches. Various 
models get your attention with bells, buzzers, vibrations. 7. Accutron Spaceview, 
with see-through dial, exposes the movement—in this case, a vibrating tuning fork. 


Paralleling the development of new 
and better watch movements has been 
a growing trend toward extra features, 
some of which have little to do with 
timekeeping. These little machines 
that do more than tell time are known 


higher-frequency spring balances, and 
automatic or self-winding mechanisms 
all provide more uniform and more 
positive drive, and help to smooth out 
time-disturbing shocks, vibrations, 
and changes in position. 
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In cutting the inset panels to overall 
size, note that the top and bottom 
ones are similar; the center one is 
smaller. Tilt the saw blade to 10 de- 


grees and set the rip fence 14" away 
from the blade. Make the bevel cut 
on all four edges of each panel. Then, 
with repeat passes or a dado, form the 
edge rabbets. 
Assemble the side panels with glue 
and finishing nails—but drive all nails 
through the back edges. Start by at- 
taching the top rail to the front post. 
Add the top panel, then the next rail, 
then the center panel, and so on. | 
Finally, attach the back post, and the | 
side panel assembly is complete. This | 
procedure makes clamps unnecessary. | 
Making the case frames. This is | 
straightforward, but check the draw- | 
ing and note that both center frames 
are identical; top and bottom ones | 
differ. Note the groove on the end 
rails of the center frames—it mates 
with the tongue on the back edge of | 
the side-panel center rails. Assemble 
the frames with glue and nails, again 
driving the nails where they can’t be 
seen. Add drawer guides to the three 
bottom frames. These are 34"-square 
Continued 
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Before you start, check the draw- 
ings and visualize the project as basic 
assemblies—side panels, frames, a top, 
and the drawers. 

It's a good idea to sand individual 
pieces before assembly. While some 
distressing is in order, this doesn't 
mean the parts should not be smooth. 
There are no square edges; all corners 
are rounded off, including the front 
edges of the frames and the drawer 
fronts. 

Making the chest. Start with the 
side-panel posts, using wider mate- 
rial for the front ones since they must 
be shaped at the bottom end as shown 
in blue on the pattern. When you do 
the rabbeting and the chamfering re- 
member that pairs of parts are oppo- 
sites and don't forget the back-panel 
rabbet on the inside edge of each 
rear post. 

Make the side-panel rails next. 
These are chamfered on the front 
edges so the visible joint line is a V 
when the rails are attached to the 
posts, Check the drawings for shape. 
The bottom rail 15 shaped as indicated 
in the red (magenta) half-pattern on 
the pattern page. If you have a drum 
sander, use it to smooth off the edges. 


20-Page Section: 


WORKSHOP 


Spanish Style 


WINTER 


HOW IO BUILD 


A Mini-Chest 


In 


There's still time to finish this 


simple project before Christmas. 
Build one—or, better yet, a pair 


By R. J. De CRISTOFORO 


Prado: you haven't noticed it, but 
you might like to know that there's 
now a demand for furniture in small 
scale. So what could be better than 
one—or a pair—of these small *Span- 
ish" chests to delight the lady of the 
house this holiday season? 

You use a table saw for all cutting 
except for the drawer fronts and a 
minor amount in the case. And you 
fellows who lack scads of bar clamps 
can assemble the entire chest without 
a single one. 

Carving with a router. This makes 
the decorative drawer facings easy. 
Transfer to your wood the full-size 
patterns you'll find in green on a fol- 
lowing page, shape a template, and go 
to work with the router. 

Of course, if you are so inclined and 
have sharp carving tools, you can un- 
dertake the carving in the old labori- 
ous way, using the same pattern. But 
why bother? 

Use pine throughout. Something 
between ordinary shelving and clear 
wil do, since an occasional sound 
knot decorates a piece such as this. 
Buy inexpensive lumber and you can 
get more than you need and cull out 
the best pieces for important parts. 


Putty the holes later. Sections shown in 
green indicate carving steps. Pattern given 
is for the right end of drawer. Flop it for 
left end. Then fill in center design. 


tern. Use the pattern first at one end 
of each front, then at the opposite, to 
locate the six kerfs. Set the saw to 
cut 1” deep. 

Make the router template from ma- 
terial at least 14” thick. The center 
hole can be formed on a drill press. 

Tack-nail the template in place and 
follow it with a portable router to 


[Continued on page 109] 


Look at this! _ 
NO SQUARES 
needed! 


The large page size and full-color 
facilities of Popular Science enable us 
to bring you an important first for 
how-to magazines—actual-size patterns 
for the irregular shapes required for 
making the accompanying woodwork- 
ing project. No need to spend time and 
effort scaling up your own patterns 
from shapes given on small squares in 
the usual way. Put carbon paper behind 
the four patterns given in four different 
colors on the facing page and trace 
them directly on your wood. The same 
colors key the patterns to the assembly 
drawings at left.—The Editors 


Drawer guides should rise not more than 
V4" above top surface of drawer frames. 
Below, note how end panels are bevelled. 


Using a router, anyone can carve! 


Template guides the router. Form center 
hole with a 1175” bit before shaping tem- 
plate from green pattern on facing page. 
Use brads to tack template to drawer front. 


with screws driven through counter- 
bored holes, which are then plugged 
with l5" dowels. Glue, of course, is 
applied before the screws are driven 
home. 

Now for the drawers. To carve the 
faces with a router, first cut the fronts 
to overall size. Then cut six saw keris 
vertically across each drawer front, 
spacing them as in the green part pat- 


COUNTER-BORED HOLE 
PLUGGED WITH 2" DOWEL 
TO COVER ناث‎ 1 2" F.H. SCREW 


# 0 r 174" 
F.H. SCREWS 
(TYP) 


RABBET 
3834 
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Va" is lO S74" 
(I2 REQ) - 


“34 3/4" 
(6 REQ) 


pieces rabbeted at each end to fit 
between the front and the rear frame 
members. 

Assemble frames and side panels 
with plenty of glue and 134”-+10 


flathead screws. Use three screws 
through each frame’s end-rail and, as 
you go, check the squareness of your 
assembly with a carpenter’s square. 
The top is a one-piece slab, attached 


END DETAIL 
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Santa's pack 
COTTON 
GLUED ON 


RIBBON TIES 
(REAR VIEW) 


SCALED TO HOLD - 
1014" LUNCH SACK 


Santa’s sleigh 


No box at all? You don't need 
one if the gift is small. Put 
the gift in Santa's pack as you 
see above. Transfer the pat- 
tern at the top of the page to 
4" plywood, Santa is scaled 
tor a paper bag 10%" high. 
١ hinged flap at back (photo 
right) holds Santa upright; a 


VC ANI i pair of ribbons tacked onto 
3 SS. one or both hands will hold 
Typewriter package his pack and the gift 


86 POPULAR SCIENCE 


Good idea! »enu d ycas v: 
as my gift... 


s c m اس م‎ 
ل‎ — y - وت‎ | 


| f ^ 
| O 
| Name 
| Address 
| City 
: St . Zip Code. 
ate 
| Send gift announcement in my name. | 
5 = = € ج‎ ll 3 
| 47 تن‎ 
Nu 
Name 
Address 
City 
State — 


Send gift announcement in my name. 


-nn‏ کے س سے 


Special rate for 2 or more gifts: $3 each—Single gift: $5 
< 


0 


| 


"d 


Name 


Address 


City 


State Zip Code 


Send gift announcement in my name. 


| L nouncement in my namê. | 
— RR 
® 
Vd : 
| 
| 


| Name 


| Address 


| — Zip I 


| City ا‎ 
| vear subscription for me. 
| Bill me later. include 1-yea p 


0274 


(d gift that deliver 
all-year-round! 


— — او‎ —  — — س ص‎ SSS 


Popular 
Science 


SUBSCRIPTION DEPARTMENT 
P.O. Box 2872 
Boulder, Colorado 20302 


Arm yourself with some large felt pens and a roll of 

white shelf paper; maybe a roll of aluminum foil, too. 

% kills you have learned in your home shop can be put to Then sneak down to your shop, shut the door, and start 

use this year when you wrap your Christmas presents. creating. Let your imagination run wild. Wrap a gift, 

Moreover, your packages are sure to be distinctive—and stand back and study it, and see what else you can do to 
the first to be opened when the family gathers around the make it appealing or appropriate for the recipient. 

tree on Christmas. Some “wraps” may even be saved. Examples of what may result are shown on these pages. 


By ROBERT E. HAWKINS 


"m 


Let Santa's sleigh bring a small gift. Cut the runners from Và 
or ¥2" plywood with a jig or saber saw. Clamp scrapwood 
behind the plywood to prevent splintering as you saw. For 
an easy job, saw just around the outline and draw in runners 
and supports. Glue or tape the runners onto the box. 
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Giving a book? Build a hut. Open the book cloth wallpaper for a roof. Cut plywood walls. Apply glue to an island-shaped base 


£F 


and cover it with a straw placemat or grass- sides and ends for the hut. Tape roof to and sprinkle with sand (photo far left). 


+ 
eas i 


pete rr 


em 
[LESEIEANN| UT 
SUPER DE LUE r 


Two boxes make a typewriter. Glue the upper box. Build up windings of tape at or make-believe ribbon spools and stretch 

smaller box on top, stepped back as above. each end of the platen for rollers. Cut a black tape between them. Mark the keys 

Paint a mailing tube black and glue it to the carriage return of cardboard. Glue on real right or spell out a holiday greeting. 
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That total covers a 12"-by-36" 
American Machine and Tool Com- 
pany lathe that sells for $29.95, a 
General Electric motor, faceplate, 
three chisels, a speed changer, and 
wood to make the bench. If you are 
satisfied to start with less capacity 
(a 6"-by-36" AMT lathe), you can 
reduce the total by about $15. 

The bench is simple. You can make 
it with hand tools. Driving the lag 
screws will be rough only if you ne- 


New AMT wood lathe above 
was used by author in devel- 
oping article. Capacity of the 
$29.95 lathe: 12"x36" (turns 
spindles 36” long; does face- 
plate work 12” in diameter). 
Motor is $19.90 bought with 
lathe. Faceplate and speed- 
changer setup bring total to 
about $67. Three chisels cost 
about $5 more. Bench was 
designed and built specially 
for lathe. Note heavy-duty 
switch under table apron (left 
above). Tabletop has back- 
sweeping arm to take speed 
changer. Table frame is two- 
by-fours. At joints like “X”, 
use 16d common or box nails. 
At "Y" joints use %" or Ys" 
lag screws 6" long. Make end 
assemblies first, then connect 
with rails and brace. Glue all 
joints. Attach top and shelf 
with 8d finishing nails. 


MAKE LOWER SHELF 
OF 4” OR 4" PLYWOOD 


How to Get Started 


© The cost of such equipment is 
out of line. 

Neither concept is true. 

The truth is that you can use un- 
conventional tools or conventional 
tools in an unconventional manner 
to do good shaping right away, and, 
if you make your own bench and use 
a basic machine like the one I have 
just tested, you can become lathe- 
organized for about $76.15 (including 
wood for the bench). 


END ASSEMBLY 
FOUR ENER 


| 


WINTER WORKSHOP 


There’s a new low-cost lathe , 


waiting to introduce you 
to this fine shop activity 


| myths may have kept you from 
adding a wood lathe to the tools in 
your home shop: 

© Acquiring skill with a turning 
chisel involves hours of practice. 


Accessory to buy is this speed changer 
author calls a "must." It varies speeds 
from 1/5 to five times the motor's speed. 


Accessory to make is this screw center. 
Turn a disk on the faceplate, then position 
center screw accurately. You'll use it for 
such turning as the knob below. 
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By R. J. De CRISTOFORO 


basic lathe components. I’ve been 
spoiled somewhat by lubricated-for- 
life bearings and encasements of 
casting poundage. Therefore, it was 
a pleasant experience to rediscover 
that the principle of 10 bucks plus 
application can take you just about 
as far as 100 bucks plus application. 
You may miss bulk if you’ve had 
experience with a heavy machine, 
and having to squirt a little oil here 
and there may seem out of date. But 
Continued 


ROUNDNOSE 


i 


Squarenose, parting tool, or skew can all 
be used to clean corners neatly. Here, a 
skew is being used to clean up a shoulder. 


pU i 
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in WOOD TURNING 


just to see what would happen, but 
made out okay on average-size jobs. 
On max-capacity trials I dampened 
vibratioh by plunking a couple of 
sacks of cement on the shelf. 

When the bench is finished, set 
the lathe (which comes assembled), 
speed changer, and motor in posi- 
tion, and drill holes for attachment 
bolts. Use !4" or larger bolts with 
lock washers under the nuts. 

The lathe. The AMT tool has all 


use them 


a 


SQUARENOSE 


PARTING 


Pe, a € 


Skew gives good shearing action in the 
position shown here. Sharp tool severs 
wood fibers and leaves a smooth surface. 


glect to drill pilot holes to start them. 
Your best bet is to drill a 14” pilot 
hole, then open up to 14” in the first 
wood member. 

Anything you do to make the bench 
sturdier or heavier (four-by-fours in- 
stead of two-by-fours?) will reduce 
vibration. This will lead to better 
lathe work. The optimum can be ac- 
complished with the bench as de- 
signed by locking it to the floor with 
angle iron. I omitted the hold-down 


Tools to use—and how to 


Gouge is commonly used to reduce size 
of stock or to bring square stock to round. 
A gouge cuts best with a shearing action. 


Parting tool and calipers can be used for Spear point is a good tool for touch-up Roundnose tool is used to do most of the 


shaping on faceplate work. Position tool- 
rest for maximum support near work area. 


work, forming vees, squaring corners, and 
finishing. It's used here to shape tenon. 


depth guides. Just keep the caliper riding 
gently in the groove until edges clear. 


Scraping means moving chisel directly for- A common wood chisel was used with Round file is being used here to form a 


cove. It won't cut as fast as a tool with 
a sharp edge, but it gets the job done. 
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scraping action to form all the shapes seen 
on this spindle. Scraping dulls edge fast. 


ward into the work. Grip chisel firmly and 
place your hand solidly on toolrest. 


Finishing materials can be applied to spindles with a cloth as 
work turns. Stop the work, of course, to coat the square parts. 


For center drilling in faceplate work, buy 

chuck that mounts on tailstock. To locate 
centers, make center finder in sketch. 
USE ON ROUND 

OR SQUARE STOCK 

3 


WORK 


—l 38 KIO 


“¢ 
CENTER FINDER 


to start at even slower than recom- 
mended speeds and rev up gradually 
to the point where you are cutting 
steadily without chatter or vibration, 
Being chicken and working too slow- 
ly will get you nowhere, but the 
other extreme can be unpleasant. 
Turning tools you might want are 
shown in the photos. But you can 
also use a few ordinary shop tools— 
like a wood chisel. And a wood rasp 
is a good tool for rough shaping. 
Cutting actions. It’s said that the 
expert shears wood away while the 
amateur scrapes it. That may be, 
but when the work is done carefully 
it’s difficult to say how the end re- 
sult was achieved. It’s also true that 
in a set of basic lathe chisels only 
the skew and the gouge are used 
with shearing action. So—expert or 


D. us Ery — P "c و‎ Fe Wwe | 
| Continued on page 102 | 


placing the spur, but it is not nec- 
essary on soft woods. 

Mounting the work. Press it 
against the lathe-mounted spur cen- 
ter and lock the tailstock an inch or 
so from the opposite end. Turn the 
dead center into the work until it 
seats firmly. Always turn the work 
by hand to check for clearance of 
the toolrest before turning on the 
motor. 

Flat work like bowls and bases for 
lamps are mounted on a faceplate—a 
metal disk that mounts in place of 
the spur center. Mount it accurately 
on the work, again by drawing op- 
posite diagonals, and using short, 
heavy wood screws, The tailstock 
doesn't enter the picture when you 
do faceplate work, and should be 
locked away at the end of the ways. 

The toolrest is a brace and ful- 
crum point that enables you to keep 
cutting tools secure. Ideally, its top 
edge should be slightly above the 
centerline of the work and about La” 
to !4" away. Because of work 
shapes, however, it's a rule you can't 
apply rigidly. But respect the rule 
and try to approximate it. 

In my opinion, a speed changer 
is a necessary accessory. Used with 
a 1,725-rpm motor, the changer gives 
a range from 325 rpm at the low end 
up to 8,625 rpm-— more than ade- 
quate for good lathe work. 

Match speed to the job. Use the 
chart as a guide. In general, it's best 


Final smoothing is done with strips of sandpaper. Use high speed, 
light pressure. Work down through progressively finer grits. 


such factors do not cause poor work. 

Headstock, tailstock, toolrest, and 
other essential lathe elements are 
found in the AMT machine. If con- 
stant turning of max capacity spin- 
dles is your bag, perhaps you should 
look elsewhere. But if your average 
output will be bowls and trays, lamp 
bases, replacement of broken pieces 
on furniture, chair and table legs, 
lazy susans, an occasional crack at a 
newel or similar extra-big job, then 
you won't go wrong in thinking 
about this economical introduction 
to wood turning. 

Making a center finder. At the 
drive end of the lathe (headstock) 
you have a spur center. At the op- 
posite end (tailstock) you have a 
dead center. Work you do by mount- 
ing wood between these two points is 
called spindle turning. 

It's necessary, whether you start 
with a cylinder or a square, to find 
the center at each end. So make 
yourself a center finder like that 
shown in a drawing. Place your 
stock in the "V" and use a sharp 
pencil or awl to mark opposite dia- 
meters. 

Use an awl to make a dent at the 
intersection of the diameters. Tap 
the spur center into the work at one 
end with a mallet. The points on 
the spur should penetrate enough 
to grip—but don’t overdo it. On very 
hard stock it may pay to incise the 
diameters with a handsaw before 


Your guide for wood-lathe speeds 


Wark — M Starting cuts Ending cuts 
i (roughing) (finishing) 
2” and under 800 to 1,500 2,000 to 4,000 
2" to 4" 700 to 1,000 2,000 to 3,000 
4" to 6" .. 600 to 0 1,500 to 2,500 
6" to 8" i 400 to 600 .. 1,000 to 2,000 
8" to 10" 300 to 600 900 to 1,500 
more than 10" 300 to 500 600 to 900 


Start at slow speeds for all jobs, both spindle and faceplate work. 
Gradually increase speed as you approach end cuts and finishing. 
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V blocks can be reversed on the base to suit the job at hand. 
Back-to-back above, they give broad support for long pieces. 


| e 


With the V blocks turned face-to-face, as seen above, you can 


clamp short items like this bushing for easy drilling. 
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All parts of the completed drilling fixture are spread out 
above. They're easily made from 14” steel plane and angle. 
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HOW TO MAKE A 


Guide for Accurate 


Cross-Drilling 


By RUDY KOUHOUPT 


7 T of rods and tubes can lead to broken 
drills, sloppy work, and frayed tempers if the drill is not 
started into the work accurately, An easily made fixture 
can solve all of these problems very nicely. 

The fixture that’s shown and described on this page grips 
round stock securely, holds it parallel to the drill-press table, 
and starts the drill into the work right on center. In most 
cross-drilling operations, the fixture’s size makes hand-hold- 
ing convenient. Its flat surfaces are also suitable for clamp- 
ing to the drill-press table. 

Clamp two lengths of angle iron together to make the V 
blocks simultaneously, thus assuring that their dimensions 
are identical. Drill holes for the mounting bolts by clamping 
the lower surfaces of the V blocks together and drilling 
through both of them at once. Screw 314,” lengths of threaded 
rod into the base to accommodate the guide plate. The latter 
is held down by wingnuts. A separate guide collar is re- 
quired for each size drill that you expect to use in your 
cross-drilling work. 


A guide collar is required for 
each size drill bit that you 
plan to use. Cut and drill the 
V blocks simultaneously so 
they'll be identical. You can 


GUIDE PLATE—4” STEEL—1 REQ. 
clamp or hand-hold the fixture. 


کے 
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Machining a brass ring at high spindle speed is shown above. 
Some chattering is evident—indicated by the broken-up chips, 
marks on the work, and squeals that couldn't be photographed. 


|^ LATHE-BIT 
ANGLES 


B- SIDE CLEARANCE 
C - FRONT CLEARAMCE 


shown in the sketch. A bit should be aligned with the workpiece 
center. On many lathes, such as the 9" South Bend above, a 
tailstock-spindle mark is provided tor the purpose. 


ct 
A - LEAD ANGLE 


D - SIDE RAKE 
E - BACK RAKE 


BRASS, the Metal 


machining some of the tougher alloys 
of copper, such as No. 464 naval brass, 
bits ground with definite side and back 
rakes, about 7.5 degrees, are recom- 
mended. 

When grinding any bit, avoid heat- 
ing to the point of discoloration. Hon- 
ing the edges will pay off in easier and 
more accurate cutting, smoother fin- 
ish, less-frequent sharpening. One 
method: After grinding, give each sur- 
face forming the edge a dozen or more 
swipes with a fine-grit aluminum- 
oxide abrasive stick or stone wet with 
light lubricant or oilstone oil. Wipe 
the bit clean, then work up a mirror 
finish on the edge with a very fine 
oiled hone. 

Vibration can chatter-mark turned 
surfaces. Possible factors: a tool set 
above center, dull cutting edge, im- 
proper spindle speed, looseness some- 
where, and the vibration characteris- 
tic of the workpiece or tool. Try re- 
adjusting the bit or changing speed. 

Boring tools, like lathe bits, should 
have cutting tips ground with no rake, 
and positioned so that the flat area 


Alloy No. 360, or free-cutting brass, 
is given a machinability rating of 100 
by the association. Its composition: 
61.5 percent copper, 35.5 zinc, 3.0 
lead. Some other brasses and bronzes 
rate almost as high. If you are buying 
brass stock for any use where machin- 
ing is important, No. 360 probably 
would be your first choice. But other 
considerations might suggest some 
other alloy. 

Many home-shop tools commonly 
used for steel also can be used for 
brass. But lathe bits—and sometimes 
drill bits and milling cutters—prefer- 
ably are sharpened in particular ways. 

Grinding your tools. In machining 
free-cutting brass, the tool should 
operate with more of a scraping action 
than when you work steel or tough 
copper alloys. Thus, a lathe bit to 
machine brass might be ground with 
front and side clearances of around 
three degrees, a lead angle of perhaps 
eight degrees, no back rake, and eith- 
er no side rake or a degree or two. 
Pronounced front or side rake could 
cause the bit to dig into the work. For 


MACHINING 


Brass takes readily to lathe work; and a lathe is also handy for 
polishing old brass with fine abrasive paper, as you see above. 
Lathe-bit angles that you must know if you grind your own are 


You don’t have to fight 
this alloy to turn it into 
many handsome projects 


By WALTER E. BURTON 


Brass is the ideal metal on which to 
exercise or improve your metalwork- 
ing skills. It’s soft and easy to ma- 
chine. It has a naturally attractive 
color. It doesn’t rust, although it does 
tarnish. You can fashion all sorts of 
useful and beautiful things from it. 

Modern brass is a copper and zinc 
alloy. The table of typical alloys at 
right, based on information from the 
Copper Development Association 
(405 Lexington Ave., New York, 
N. Y. 10017), may help you deter- 
mine what to buy if the seller can’t 
tell you. 

Machinability varies. It improves if 
there’s lead in the alloy. The easiest 
brass to turn or machine, known as 
92 POPULAR SCIENCE 


swinging into the chuck jaws. The spun-brass coaster above was 
produced on the setup shown at the left. Holes in the coaster 
were marked and drilled before spinning was done. 
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causes solution to spread evenly. Finished 
plate was applied to brass-bound wooden 
chest that you see above. 


coolant. Excessive speed and feed 

cause heating. 
Free-machining brass is ideal to 
thread—with a sharp threading tool 
Continued 


CHEMICAL MI 


brass. Etching solution is applied (center) 
to exposed lines of the design. A wetting 
agent—even a little household detergent— 


or high-speed-steel cutters are okay. 
For free-cutting alloys, cutters having 
four to eight teeth per inch and a rake 
angle of 0 to 10 degrees are best. Free- 
cutting brass can be milled with no 


MON 


Spinning light-gauge brass into coaster is seen above. Bit holder 
and toolpost act as support and fulcrum for the spinning tool; 
are positioned so the bit-holder screw head keeps the tool trom 
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Chemical milling is done with etching solu- 
tion. Left, a design for a lock plate is being 
scraped in a thin paraffin coating on thin 


That Works with You 


is aligned with the axis of the hole. 

Drilling. Conventionally sharpened 
twist drills can be used. But you get 
better performance, including less dig- 
in tendency, by honing cutting edges 


flat so they behave like a lathe bit with 
zero rake angle. Special bits for pro- 
duction drilling and deep holes in 
readily machinable brass have less 


SOME CHARACTERISTICS OF TYPICAL COPPER ALLOYS 
Percent of... 


1 E ire | | P N 
twist per inch than steel-drilling | ZE ue ا لا‎ wews | we 


types, a point angle of nearly 110 de- | 20 carriage brass | 70 |w |-|- |- mes sf 
grees, highly polished flutes, and zero s Leaded commercial bronze | #9 | 925[1.75|— |— |Serewmachine products | A 


cutting-edge rake. ae 

Most any file will smooth brass. 

Smooth-tooth files, single-cut on a 
sharper angle (about 15 degrees) than 
an ordinary mill file (about 60 de- 
grees), are more inclined to clean 
themselves. It’s a good idea to brush- 
clean the file frequently. 

A hacksaw, jeweler’s saw, or other 
metal-cutting saw works fine. While | 
a fine-tooth blade is desirable for thin | 752 Nickel silver 
plate, small rods, thin-walled tubing, | 78 
and the harder alloys, coarse teeth 
will clear themselves better in thick 
sections of soft brass. 

Milling. Conventional carbon-steel 


| 360 Free-cutting brass — — |  615|355- 
| 377 Forging brass | 6 
| 385 Architectural bronze | — 57 | 
| 464 Naval brass | © | 
| 485 Leaded naval brass | 6o [375 
5 i E 95 | lectrical parts 
ears, bushings 
ptical goods 


| 510 Phosphor bronze (5%). = ١ ١ I— | 
544 Free-cutting phosphor bronze | 88 |4 | 


*Machinability key: A—Good to excellent; B—Fair; C—Poor. 
Metal key: Cu, copper; Zn, zinc; Pb, lead; Sn, tin; and Ni, nickel. 


DECEMBER 1970 | 3 


ward. The coil-spring sleeves sold for 
bending automotive tubing can be 
helpful. To anneal tubing or other 
brass before or after bending, heat to 
about 1,000 degrees and cool in air or 
water. 

Compared to some metals, brass is 
less likely to give trouble when you 
punch, bend, twist, or otherwise work 
it. Best procedure when attempting 
some new treatment or when using an 
unknown alloy, is to make tests. 

Free-cutting brass usually can be 
machined dry with perfect satisfac- 
tion. A lubricant is essential when 
machining tougher alloys. Coolant- 
lubricants include soluble cutting oils, 
paraffin oil, kerosene spiked with lard 
oil, thread-cutting preparations, and— 
for real tough-to-machine alloys--sul- 
furized cutting oil. 

Cleaning. New brass is cleaned to re- 
move scale and discolorations caused 
by working or annealing, and to pre- 
pare the surface for lacquer or other 
finish. In restoring antique brass 
items, cleaning often is for the purpose 
of removing old protective coatings 
and various kinds of discoloration. 
There are many ways to clean brass. 
Here are a few: 

© Abrasive treatment with a rubber 
polishing wheel, rubber erasers, steel 
wool, fine-grit abrasive cloth, or var- 
ious abrasive-type commercial clean- 
ers and polishes. Old lacquer coatings 
sometimes are sanded off—after which 
the original polish must be restored. 
Turned shapes, rods, or cylinders can 
be chucked in a lathe, drill press, or 
electric hand drill for quick abrasive- 
cloth cleaning and subsequent polish- 
ing. Buffing can be an abrasive or 
burning action. 

e Scratch-brushing: A steel or 
brass wire-bristled hand brush or 
power-driven wheel whisks away dirt, 
encrustation, and minor marks, and 
gives a polished effect. You can ma- 
nipulate brass against a power brush 
to produce a velvety finish that ef- 
fectively disguises small blemishes. 

© Acid pickling baths are used in 
industry for cleaning brass, especially 
after annealing. Such chemicals must 
be handled with care to avoid injury 
or damage. One pickling solution for 
removing red-oxide stains as well as 
miscellaneous dirt and scale consists 
of three parts sulfuric acid, one part 
sodium dichromate, and 32 parts wa- 
ter. (In mixing, acid is stirred grad- 
ually into the water.) Immerse in the 
pickle just long enough to produce a 
uniformly clean surface. Then water- 
rinse it. 

To remove old lacquer chemically, 
try commercial lacquer thinner or 
paint remover (with precautions to 
provide ventilation). If this fails, im- 
mersing the piece a few minutes in a 

[Continued on page 118] 


niques—sharp, clean knurls, light 
machine oil on work, careful feeding. 
Brass containing considerable lead 
may tend to flake. Where exceptional- 
ly sharp knurled patterns are desired, 
use brass with a modest lead content 
(such as No. 340 or 342). 

Cold bending of the metal is advised. 
If the brass already is hard and brit- 
tle from previous working, anneal it 
first. To discourage flattening of tub- 
ing, particularly when walls are thin 
and bent sharply, fill with sand. or 
with a solid material (such as solder 
or lead) that can be melted out after- 


Other tricks for working with brass 


Rubbing chalk on a file will discourage 
brass or other soft metal from clogging the 
teeth. Chalk and accumulated metal chips 
should be brushed out occasionally. 


easily made by placing annealed brass over 
hole in a steel block and using hardened 
bearing larger than hole as à punch. 
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Silverplate brass escutcheon-pin heads with 
one-minute dip in hypo solution (one 
spoon to cup of water) and silver 7 
photo film or paper. Lacquer to keep bright. 
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correctly centered, or a good die or 
tap, they form easily and cleanly. 

When lathe-threading, use a sharp, 
honed bit. If you're cutting to desired 
depth in a number of passes, make the 
last few passes without in-feeding the 
tool any farther. Each "final" pass 
without added feeding will shave off 
a little more material, resulting in a 
smooth, accurate thread. Remove 
burrs or sharpness with fine-grit abra- 
sive cloth. Lapping can produce even 
greater smoothness. 

Knurling is no chore. Use free-cut- 
ting brass and conventional tech- 
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Brass threads that are rough or fit tightly 
can be improved by lapping. Lapping com- 
pound, of crushable tvpe—ultimately non- 
cutting—is mixed with oil or water. 
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Filled with solder, brass tubing was bent 
without collapsing or being detormed. The 
blob shown below it is solder after being 


melted out. Sand could have been used, too. 
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To saw thin brass plate or sheet, sandwich 
it between two pieces of plywood or hard- 
board clamped or taped together. This 
helps prevent buckling and edge-burring. 
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Try using vise grips to set hollow rivets you 
can't reach with a hammer. A small ball 
bearing actually flares the rivet. To hold it 
in place, drill a hole about 3% the diameter 
of the bearing through a strip of sheet 
metal. Tape the ball bearing into the hole 
and bend the strip around one jaw of the 
vise-grip pliers.—Peter Legon 
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Here’s a handy cutting guide to steer you 
straight when cutting square or at 45 de- 
grees. It's a plywood triangle with pine 
strips nailed on both sides of one edge. 
Flop the guide to cut miters. It's accurate 
every time, with saber saws or portables—if 
you're accurate when you cut the original 
triangle.—Jackson Hand 
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Got a table saw? Slip a piece of 12" hard- 
ware cloth over the dust-collecting bin. It 
will pass sawdust, but if you accidentally 
drop nuts, washers, or bushings while 
changing blades the screen will catch them. 
You'll save time otherwise wasted digging 
through sawdust looking for the missing 
parts.—John F. Dinges 
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Save those pushbutton nozzles on aerosol 
cans—they make fine knobs for trimmer 
capacitors and miniature potentiometers 
tor electronics projects. Enlarge the hole 
in the bottom of the button to fit the 
control shaft; make another hole at a right 
angle for a setscrew. Or attach the knob 
with epoxy cement.—Marshall Lincoln 


7 Good Tips for Home Shops 


Continual flexing of the cord 
where it enters a power tool 
eventually leads to frayed wires. 
Even tools with reinforcing 
sleeves suffer the same fate—at 
the end of the sleeve. To pre- 
vent the problem, bend up a 
support from a 24" piece of 
#12, single-strand wire. Bend it 
into two equal lengths and wrap 
it around the handle as shown. 
Then twist a section about 6" 
long into a tight spiral. Finish by 
wrapping the wire around the 
cord—one strand to the left, the 
other to the right. Trim otf the 
excess.—Ro Capotosto 


An 8X magnifier like that used by photog- 
raphers to check negatives is a fine tool 
for the electronics bench. It lets you make 
detailed inspections of soldered connec- 
tions. Small conductors and terminals used 
in modern equipment, too small to check 
with the naked eye, come up big and vivid 
under the magnifier.—Marshall Lincoln 


You can’t leave brads in the tiny box they 
come in—your fingers are too big to dig 
them out. Dump them into low cans, and 
how can you tell which size is which at a 
glance? Tear off the top of the box and 
drop it in the can, too. You get instant 
identification and easy availability at the 
same time.—Jackson Hand 


Special WOOD FASTENERS 


Meet the slick hardware that does many jobs better—and with less work 


counter in table building. There are 
clips to hold the tabletop firmly to its 
rails, yet allow the table to give and 
take with humidity changes. For a 
strong assembly between rails and 
legs, look into steel corner braces. 
The plates are threaded to take hang- 
er bolts, and in addition to strength, 
offer easy disassembly. 

Where to get them. You'll be able 
to find corrugated fasteners, Skotch 
joiners, and some of the other hard- 
ware at lumber dealers and hardware 
stores. All the fasteners described 
here are available from Minnesota 
Woodworkers Supply, 925 Winnetka 
Ave. North, Minneapolis 55427. Oth- 
er sources include Craftsman Wood 
Supply, 2727 So. Mary, Chicago, Ill. 
60608, and Albert Constantine and 
Son, Inc, 2050 Eastchester Rd, 
Bronx, N.Y. 10461. Gs) 


miter work. Self-lubricating plastic table-leaf pins lock 


for special applications, such as lock- 
ing a bookcase on the top of a hutch 
cabinet. 

An alternative leg-fastening tech- 
nique is the use of nut plates and 
hanger bolts. The hanger bolt has lag 
threads at one end, machine threads 
at the other. Screw the lag threads 
into the end of the leg; the machine 
threads go into the nut plate screwed 
to the furniture. 

Don’t throw away your supply of 
dowel rod, but there are better ways 
to reinforce corners. Specially cut and 
chamfered spiral-cut dowels save you 
work, allow a full glue line for extra 
strength. Plastic miter dowels have 
little cups spread over their surface 
to form a tough mechanical bond with 
glue and resist pullout. 

With mail-order hardware you can 
beat most of the problems you'll en- 
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in place without glue. Iron dowel screws (right, above), threaded 


at both ends, reinforce miters. And they will securely tie together 
a shelf-pole unit that you are building. 


Table makers 
Here, “evener” clips assure register of table 
leaves. Steel corner braces used with hanger 
bolts make neat, sturdy corner assemblies. 
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Leg-man's friends 

They let you design your own legs. Hanger 
bolts and threaded plates will tasten them in 
place neatly, and allow quick removal, too. 


Dowels that do it the easy way 


Precut, prechamfered spiral-grooved dowels (left) have reserve 
space for glue. Plastic miter dowels are great for extra strength 


By PHIL McCAFFERTY 


|; there’s a better or easier way to 
fasten wood for a shop project, I’m 
all for it. But a lot of the most useful 
fasteners are hidden away in the back 
of mail-order catalogs or hardware 
stores. Many woodworkers never dis- 
cover they exist. 

The photos here will introduce you 
to some of these new and little-known 
fasteners, and also show you a few 
new ways to use some old ones. 

Many wood projects are more use- 
ful if they knock down for moving or 
storage. Legs on tables, benches, and 
chairs rigidly lock in place, yet knock 
down quickly if you use Lock-Fast 
fasteners. A pair will handle most 
furniture legs, and several can be used 
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For strong corners 
Try clamp nails. They're tapered to pull a 
joint up tight. Tite-Joint, above, hides in 
back of frame or behind a front veneer. 
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Make the Job Easier 


than it takes with plain nails, screws, or dowel stock 
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Great news for fast, easy knockdowns Wedge fasteners (above) make invisible knock down joints, and 
lock tight automatically, They require a dado or routing. Flush 
Table legs and other turniture components come apart in a hurry Mount (above right) is only Vs" thick, but will hang heavy mirrors 
with Lock-Fast fasteners. A shallow cut across the leg is required. and shelves securely from your walls. 


Heavy-duty threads in wood? metal tap. For an extra-strong joint, epoxy them in place. Hide 

Teenuts under a drive-on furniture glide, or counterbore, fill flush 
Sure, with threaded metal inserts. Those above are self-tapping, with wood filler or epoxy putty, and cover with a veneer. They 
but you may have to ease the way for them in hard wood with à hide away under plastic laminate counter tops, too. 
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Quick alternatives to nails and screws for reuse. Bend them to shape to conform to angled surfaces. 
| Where appearance is secondary, corrugated fasteners will save 
Skotch joiners are perfect for holding together odd shapes while time and money. You drive them in place, they pull the joint up 


the glue dries. Just tap them lightly into the wood; save them tight. Bend them as above for use as miter fasteners. 
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These Two Home-Built Accessories 


WINTER WORKSHOP 
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Second cut is made with work against the near fence, and a cutting 
gauge for rabbets lets you make picture frames without figuring. 
See the photo at right tor details on how to use the scale. 


First cut is always made with work against the fence towards 
the back of the saw. Be sure to place the rabbeted edge of work 
away from you, and hold work firmly to prevent skidding. 


Build a Better MITER JIG 
Than You Can Buy 


the saw. Then place the work against 
the other fence, and line up the mi- 
tered end on the rabbet scale as shown 
in the photo. Slide the stop block 
against the end of the work, tighten 
the thumbscrew, and make your sec- 
ond cut. Make a second piece the 
same way. The stop block will assure 
it’s an exact duplicate of the first— 
automatically. Gs) 


"2 |". VS" ALUMINUM ANGLE 
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DISTANCE "X" 


EQUALS DISTANCE TF — 

FROM SAW BLADE s" p. 

TO EDGE OF TABLE SLOT 3$ a | 
( USUALLY 4 INCHES ) - 


along the edge of the hardboard. 
Then score a series of lines with an 
awl, using the grid marks to keep the 
lines parallel to the saw blade. Check 
your work with a rule, and label the 
lines in inches with white paint. 
Using the gauge is a snap, but 
there's a definite procedure to follow. 
Make your first cut with the work 
against the fence toward the rear of 


DRILL AND CTSK 
3/16" HOLE AFTER 
ANGLES ARE 
ALIGNED | 


|", "se" ALUMINUM ANGLE 
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DRILL #7 
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DRILL ~~ A ig" 
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BEND DOWN 
THUMB 'SCREW "——— ONE FLANGE 


By FRANK L. GREENWALD 


Three features make this miter jig 
an unbeatable addition to your stock 
of table-saw accessories: 

© It's solid. It won't get knocked 
out of square, so it gives you miter cuts 
with hair-splitting accuracy, time 
after time. 

© It has a quick-setting stop block 
for exact duplication of pieces. 

e It has a cutting scale, especially 
useful for picture framing, that reads 
directly in rabbet size. Want to frame 
a 16"-by-20" picture? Just cut two 
pieces reading 16 on the rabbet scale 
and two pieces reading 20. 'T here's no 
need to compensate for rabbet or 
molding width. 

The accuracy of the jig depends up- 
on the accuracy of assembly, so take 
pains to lay out the lines on the hard- 
board as square as possible. Mark the 
hardboard off completely before mak- 
ing any cuts. It's a good idea to begin 
assembly with the jig on the saw, the 
metal bar in the miter slot. That way 
you can check for squareness against 
the blade before drilling any holes. 

After the jig is assembled, place it 
in position on the saw and lay out the 
rabbet scale. Measuring from the right 
edge of the saw blade, mark off two 
lines of grid marks at 15" intervals, 
one line beside the fence, the other 
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Increase the Precision of Your Table Saw 


2° (EXAGGERATED) 
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` SAND PAPER 
GLUE BLOCK 


Bl Dia. 
= 

SECTION THRU DISK 8 GLUE PRESS 
Clamping blocks assure a good bond be- 
tween sandpaper and disk. Use rubber 
cement; keep some thinner on hand to aid | 
in removal of worn-out sandpaper disks. 


Disk and clamping parts take about an hour 
to make. Turn an extra disk and you'll al- 
ways have one ready when you need it. 
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Conical Disk 
for Scratch-Free 
Edge Sanding 


Mount a conventional sanding 
disk on your table saw and you'll 
have two problems: circular-seg- 
mental scratches and dark burn 
marks. This conical disk eliminates 
both problems, and as a bonus lets 
you use your saw as a jointer. 

In fact, the conical-disk jointer 
gives you one thing a conventional 
jointer won't: Since the work rides 
between the disk and the rip fence, 
you get perfectly parallel edges— 
automatically. 

Why a conical disk? As you can see 
in the drawings at right, a conical 
disk's last direct contact with the 
work is over the arbor. At this point, 
the direction of rotation is almost 
parallel to the work table—and the 
work. 

An ordinary disk contacts the 
work across its entire surface. This 
is what causes the circular scratches 
and the burning. 

Make the disk and its matching 
glue-press facing from 34” tempered 
hardboard. Cut them to rough shape 
on a bandsaw. Make the two-degree 
taper on a lathe. 

Making the surfaces conical. It's 
important to get true conical sur- 
faces, so try this trick: Turn the en- 
tire surface at once using the toothed 
edge of a broken power-hacksaw 
blade, moving it lightly over the face 
of the work. Finish up with the un- 
toothed edge. Drill a hole in the 
center to fit your saw arbor. 

Turn the back-up plates for the 
glue press from 34" plywood. These 
plates help assure a firm bond be- 
tween paper and disk, and greatly 
extend the working life of a sand- 
paper disk. 

For best results, use open-coat 
sandpaper. Punch out the center 
hole and coat the disk and paper 
with rubber cement. Let dry and 
then clamp disk and paper together 
in the press for a few hours. Trim 
off excess paper before use. 

Mount the disk on your saw, and 
tilt the arbor until the disk is square 
to the table surface. Check with a 
tri-square, but be sure it's directly 
over the arbor.—Robert F. Finch 
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Rabbet scale lets you cut frame pieces 
to fit a specific picture size. Just line 
up the rabbet shoulder from the first 
miter cut with the marker corresponding 
to the desired length; then make your 
cut. This piece has been cut to fit the 8" 
side of the picture. 
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Framing square lines up the twin fences 
while you drill holes. Start holes with 
work on saw—checking angles against 
the saw blade—but finish up on your 
bench to avoid marking table. Tap holes 
as indicated in drawings. 


Picture frames go together perfectly for 
two reasons: Cuts are at a perfect 45 
degrees; opposite sides are exact dupli- 
cates of each other due to dead-accurate 
stop-block cutting. Note the special 
picture-frame clamps. 


Easy-to-Make Gift Items‏ عمست ها 


For the lady 
of the house 


A selector bar switches 
this shaker from salt to pep- 
per and back. Make the 
shaker in two halves, clamp- 
ing the parts together while 
you drill all holes. Cut 34"- 
by-34” dadoes in each half 
to form the hole for the bar. 
Before you glue the shaker 
together, drive the 34” brad 
that controls bar movement 
14” into one side of the 
shaker; check to see that it 
engages the groove in the 
bar.—Lane Sander 


Looking for a safe way to store 
planes without withdrawing the cut- 
ter blades? Hang them as shown from 
U bolts on a frame of pine or plywood. 
Bottom cross member keeps plane 
blades clear of 14” plywood back- 
board. When buying the U bolts 
you'll have to get extra nuts and 
washers to mount the bolts securely. 
—Arthur L. Ramos 


For a photographer 


'The trouble with many handle-type 
flash brackets is that the tripod bolt 
that fastens them to the camera 
makes it impossible to set the camera 
down without tipping. Screw a block 
of wood to the base of the bracket as 
shown and the problem's solved. For 
a good fit, trace the bracket onto the 
block and cut to shape. Make a cutout 
for the knurled knob, drill screw holes 
through the bracket, and assemble.— 
Edwin Borgeson 


For a car repairman 


Whether you're working on brakes, 
changing a wheel, or greasing bear- 
ings, this combination wheel-tool 
caddy/workseat will make the job 
more pleasant. It gives you a place 
to sit while you work, and keeps your 
tools and parts close at hand. Make 
the box from 34" plywood and use 14” 
for the front and back of the bin. 
Bend up the parts tray from scrap 
sheet metal. Be sure to angle the 
wrench holder as shown to allow 
enough clearance between the wrench 
and the seat.—Wilber H. Fulker 
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Electronic Tick-Tack-Toe in a Cigarette Box 


find a spot in your home that will 
catch the eye of a hapless curiosity 
seeker. 

You'll enjoy building the tick-tack- 
toe/cigarette box. Its construction is 
easy and its circuitry a basic answer 
to a difficult logic problem that many 
people find intriguing. 

If you've got a different way, try 
scratching it out on a sheet of paper. 
We think you'll agree that tick-tack- 
toe is not as innocent as it looks. 


CORNERS 
MITERED 


BATTERY 
COMPARTMENT 


CIGARETTE 
COMPARTMENT 


SLEEVING 


TYPICAL 


COPPER-CLAD BULB 
| PRINTED MOUNTING 
1 CIRCUIT 
(4 BOARD 

: 4W'xele 


PARTS LIST 


9 (l-opt) SPDT miniature 
toggle switches 
16 #222 focused lens 


amps 

6 AA flashlight batteries 

1 415"x6!5" copper circuit 
board 

Misc.—Decorator plastic, 
tape, wood, glue, nails, 
wood stain, glass stain 
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[Continued from page 78] 


through a t6” hole in the center post 
and solder them to the two copper 
strips in the battery compartment. 
The strips are held in place with or- 
dinary paper staples. A piece of mask- 
ing tape placed behind each gives 
them a spongy surface, providing a 
good connection for batteries. 

That’s it! Adjust the bulbs to their 
proper position, secure the circuit 
board to the box with six 14” wood 
screws, and all you’ve got left is to 


2"x4V2' (2) 


SPOT TIES — : 
LACING CORD 7 
OR STRING 


NLC (OPTIONAL 
(J FROM sws) 


green bulbs, however. The lower-left 
corner square, for example, will not 
need a red bulb since it is the required 
opening move and can only be green. 
Along the same lines, the switch in 
the center square will never be used, 
so you may omit it or use a dummy 
fill-in. 

Construction’s simple, too. You can 
make the entire box from a 3' piece of 
14"-by-2” pine. Cut each section to 
its required size as shown, and notch 
the four sides surrounding the plastic 
switch panel to a depth of L4". The 
width of the table-saw blade is more 
than sufficient to retain the switch 
plate. Glue and nail the four sides, 
leaving out the center post and bot- 
tom of the cigarette container. 'l'hen 
you can squeeze in the 31/4"-by-334" 
switch panel without difficulty. The 
panel is cut from a 2'-by-A' piece of 
decorator plastic found in any lumber 
store. Mount the switches, mask off 
the squares with black tape, and 
you're ready for final assembly of the 
cigarette box. 

Push the plastic panel into its slot, 
and glue and nail the center post and 
cigarette-container bottom into place. 
Plastic, wood, sandpaper, and stain 
completes the wordwork, rewarding 
you with a handcrafted novelty that 
you'll be proud to display. 

Most of the wiring takes place on 
a 415"-by-6l5" copper-clad circuit 
board, which also serves as the bot- 
tom of the box. Solder each bulb to 
the foil side of the board extended 
from a U-shaped piece of bus wire. 
This will let you reposition the bulb 
directly under its respective square. 
A lens-end type of bulb is perfect for 
this application since it focuses most 
of the light straight up rather than in 
all directions. A 15" piece of sleeving 
is all you need to keep out unwanted 
light from the side of the bulb. Glass 
stain, rather than paint, will add color 
to the bulb without loss in light. This 
type of stain usually is available in a 
choice of colors in hobby shops. 

Interconnect the bulbs and run the 
leads to the switch panel as shown, 
dressing them as far away from the 
lit areas of the panel as possible. A 
ground lug soldered to the circuit 
board makes an excellent anchor 
point to secure the leads going to the 
switches. Similarly, using +20 bus 
wire to interconnect the common 
points of the switches on the panel 
provides another terminal point on 
the other end of the cable. 

This, of course, is to prevent the 
wires from interfering with the bulbs 
after the circuit board has been 
mounted in place. Complete the 
wiring by running the battery leads 


Get Started in Wood Turnii 
[Continued from page 90] 


not—scraping action is used most. 

Hold a roundnose tool in a ho 
zontal position and move it slow 
into the work and you will form 
round-bottom groove that duplicate 

(in reverse) the shape of the chisd 
If the chisel-to-toolrest contact poi 
is used as a pivot, you enlarge t 
groove to become a cove. This is t 
essence of the scraping action an 
can be used with any lathe chisel t 
form almost any shape. 

Your controls are the rpms of t 
work, the sharpness of the tool, an 
your patience in removing stoc 
slowly. Digging in to get the jo 
done quickly is usually wasted mc 
tion, since rough results and possibl 
splintering require much work wit 
other tools and sandpaper. 

Shearing is almost like whittlin 
while the work is turning. You lim 
depth-of-cut through chisel pressure 
To test yourself, mount a spindle o 
small diameter and apply a skew 
the bevel is riding the work withou 
cutting. Very slowly, tilt the chise 
until the cutting edge makes contac 
and then move the chisel along the 
toolrest. Let your left thumb pro 
vide the cut pressure while you 
right hand controls initial setting. 

This is much like using a knife 
To create a shape like a bead, tilt 
the chisel to cut toward the cente 
rather than longitudinally. Yo 
don’t create the bead at once, but i 
a series of similar cuts that remove 
waste gradually. 

Finishing is done with strips o 
sandpaper, working through pro- 
gressively finer grits just as with any 
other woodworking job. Be careful 
on fine details, since the abrasive 
can remove material fast. For super 
finishes, work down to the finest grit 
you wish to use. Then turn the 
stock end-for-end in the lathe and 
finish with a fine steel wool. 

Stains, waxes, and other materials 
are also applied while the work is 
turning. Use a small pad of lint- 
free cloth and little finishing mater- 
lal. A saturated cloth will finish the 
wood but will also spray all over. 

Wood and design. Sketch out the 
design on paper and mark off the 
deepest points to be incised with a 
parting tool, as shown in one of the 
photos. Standard wood moldings are 
shapes you will be duplicating in 
lathe work. So study them. 

For practice and your first proj- 
ects, try pine. After you are con- 
vinced that you have been checked 
out, you are ready to try any wood 
you wish—even a chunk of branch 
you remove from the backyard apple 
or apricot tree. 


A Mini-Chest in Spanish Style 
[Continued from page 84) 


make a square-bottom groove l4" 
wide and 3/16" deep. To chamfer 
both top edges of this groove I worked 
with a countersink in my drill press. 
You won't get a perfect job, but that 
was the idea. Run the countersink 
at high speed and work slowly to get 
the effect you want. 

Next, use a round-end bit in a port- 
able router (or drill press) to reduce 
and texture the background. Finally, 
work over the whole job, by hand, with 
sandpaper. Dress the drawer-front 
edges to obtain a 1/16" gap between 
drawer and drawer frame. Center 
wooden knobs on the end floral deco- 
rations. 

Finishing up. To get a little dis- 
tressing, whack the chest here and 
there with a light chain but don't get 
carried away—a bit of this on the top 
and side panels is sufficient. 

A dark walnut stain, brushed on, 
gives the pine a tone that goes with 
Spanish styling. Wait at least 30 min- 
utes, then wipe off excess. Finish 
with several coats of Deft, rubbing 
lightly with fine steel wool between 
coats. Steelwool the last coat, wipe 
with a cloth; then rub down the chest 
with a hard paste wax. Gs 


MATERIALS LIST 


11 ft. 115"x115" (2 end verticals and 6 
end crosspieces) 

7 ft. 115"x3" (2 end verticals and 2 end 
crosspieces) 

2 ft. 34"x614" (2 end panels) 

4 ft. 34 "x714" (4 end panels) 

20 ft. 1"x115" (4 frame end pieces, 2 
front pieces, 4 back pieces) 

2 ft. 34"x214" (top frame) 

2 ft. 34"x33A4" (bottom frame) 

28 in. 115 "x12" (chest top) 

6 ft. 34"x3A4" (drawer guides) 

12 ft. 34 "x51" (drawer fronts/backs) 

S/5" ply. 18"x24" (6 drawer ends) 

1 panel 14” plywood or hardboard 44“ 
(chest back and bottom, drawer 
bottoms) 

6 wooden drawer knobs 


you prefer. V-cuts shown above were done 
with a hollow-ground blade on table saw. 


ae 


s 


Raised panels for the ends of chest are 
created by first bevelling all four edges. 
Tilt the blade 10 degrees and lock rip 
fence 2" away from blade. Use 34” stock. 


FL 


Rabbet all four edges after bevelling oper- 
ation. You can do this with a two-step 
cut, using regular saw. blade as shown in 
this photo—or by using a dado assembly. 


You can facet the drawer fronts like this 
as an alternative to the router carving, if 
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is brewed hearty, robust, deep-down good. 
It’s the Champagne of Beers. 


MILLER 


|) MILLER BREWING CO., MILWAUKEE 
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Y SPARK-PLUG | 
TIRE PUMP 


HOW TO SET UP 
AND RUN 
Your Own 
Wheel/Tire 
Upkeep 
Center 


This ts another in a nonconsecutive series 
by Richard Day on home car-care centers. 
For details on an engine tune-up center 
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much of a tire's tread is left when you 
bring it in for a warranty adjustment. 

Checking on tread wear. The gauge's 
shoulder rests on top of the tread. Its 
movable pin fits down into the tread 
groove. 'The sliding scale reads groove 
depth in 32nds of an inch. A new tire 
usually starts life with 12/32 inch of 
tread depth. 

With regular checks you can use the 
tread gauge to predict how long your 
tires will last. Check tread depth, 
write down the mileage. Check again 
after several thousand miles. 

If you're getting, say, 3,000 miles 
for every 1/32 inch of tread wear and 
your tires have 8/32 inch of tread re- 
maining, you can figure on 18,000 
miles of use before replacement (8/32 
—2/832—6/32:x3,000—18,000). Note 
that this calculation gives you mileage 
up to replacement time, not until 

Continued 


Toe gauge tells you how much tire-wearing side slip you're getting. 
It's easy to use—just drive on and stop with wheel centered 
on white mark. Scale reads in feet of side-slip per mile. 


is also the cheapest: the tire-pressure 
gauge. You can get it, along with a 
tread-wear gauge, four valve caps, and 
a booklet on tire care by sending 1 
to Tire Safety, Box PS726, New York, 
N.Y. 10010. 

Tire pressure is vital. Carry the pres- 
sure gauge with you in the glove com- 
partment. And use it at least once a 
month in place of those not-always- 
accurate air chucks at service stations. 
Make checks with the tires cold. If 
they are hot, add four or five psi, but 
check again after they cool off. 

When the air temperature gets 
really cold, your tires can run under- 
inflated, so readjust the pressure after 
a large temperature drop. Later, when 
the weather warms up, pressure will 
increase and you may have to bleed 
off some of the air. 

You'll need a tread-wear gauge like 
those used by tire dealers to tell how 
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see PS for January '70. Check the 
July issue for Day’s story ona 
cooling-system center.—THE EDITORS 


By RICHARD DAY 


| a lot of talk about the in- 
creased mileage and safety you'll get 
from today’s new tires. But without 
proper alignment, balancing, and 
pressure, your tires will never give you 
all their safe miles. 

The tools in this wheel/tire care 
center are designed to help you get all 
the mileage that’s coming to you. 
Using them will teach you more about 
your car, and save you money, too. 
The center equips you to do every- 
thing in the best interests of your tires 
except change them. Tire changing 
should be left to professionals. 

The equipment will set you back 
about $140. If you want to cut down 
on the cost, you can probably do best 
without the caster/camber gauge. Any 
change in caster or camber affects 
wheel toe, too. And the toe gauge will 
indicate this. 

'The most useful piece of equipment 


Tread-depth readings should be taken in several spots around 
the tire, and the readings averaged. Push the stylus into the tread 
grooves, read depth on scale directly in 32nds of an inch. 


We keep the horses on the track 
with our Power-Slide suspension. 

Polaris isn’t just for racing. It’s a 
machine for deep powder and frozen 
lakes. Suburban fields and mountain 
trails. Work and play. 

Talk to your Polaris dealer soon. 
He’s got the machine you want — 
probably all warmed up and waiting. 

For your free color catalog, write 
Polaris Industries, Roseau, Minne- 
sota. A Textron Company. 


Polaris Tige, 


olaris 


the output end. 

We get the horsepower to the track 
with a rugged, responsive clutch. 
The Polaris Torque-O-Matic clutch. 
It hangs in there at 8 grand. 


We didn’t have the most machines at 
the starting line. 

Just the fastest. 

Fast enough to sweep the first 
three places in the 587-mile Winni- 
peg-to-St. Paul Marathon. 

Fast enough to take three of four 
"A Main" events at the West Yellow- 
stone "Roundup." 

Fast enough to win most of the 
major races across the continent. 

Polaris racing success begins with 
our famous Star engine. It delivers 
high torque in every rpm range. For 
extra reliability, the crankshaft is 
beefed up with double bearings on 


pull the needle out until the eye is a 
half-inch out of the hole. If the leak 
has been stopped, nip off the excess 
plug on the outside with a knife, razor 
blade, or side-cutting pliers. If the 
plug still leaks, insert a second plug 
like the first. 

By the time you get the car off the 
jack, the tire should be ready to drive 
on. At your first opportunity, visit a 
dealer and have him inspect it for in- 
ternal damage and make a lasting re- 
pair if it’s okay. 

Carry the X type lug wrench in the 
car, too. Should you ever need to put 
on the spare, you'll find it far sur- 
passes the original-equipment lug 
wrench, both in turning power and in 
speed. 

Wheel balancing. Bubble-balancing 
is static, at-rest balancing. It cannot 
pinpoint dynamic imbalance but it 
works fine most of the time. 

To bubble-balance a wheel, remove 
it, and pull off all the old weights with 
your weight tool. Then place the 
wheel, outer-side up, gently over the 
balancer's center cone. See that the 
wheel is reasonably clean and the 
tire tread free of stones. The balancer 
should be on a fairly level surface. 
Steady the whecl vrth vour fingertips 
to slow its oscillation, Watch the 
bubble. It wll go to the side where 
balance weights are needed. 

These bits of lead weigh from !^ 
to two ounces. Add the smallest 
weight that will center the bubble in- 
side its circle of tolerance. Put a 
chalk mark where the weight is, then 
remove the wheel from the balancer 
and tap the weight onto the rim with 
the hammer end of your wheel-weight 
tool. 

The weight's tab goes between the 
rim and the tire bead. If two weights 
are necessary, put one inside the rim 
and the other directly opposite it on 
the outside. If the smallest weights 
you have are too large, you can use 
the weight-seller's trick: 

Spread two weights equally spaced 
from the point where a single balance 


TIED 


Spark-plug tire pump inflates tires fast, 
without effort. Keep one in your trunk. 


have lasting repairs made. The spark- 
plug tire pump is part of the patching 
package. If you keep the tools with 
your car—along with a usable spark- 
plug wrench—you should be ready for 
nearly all tire emergencies. 

The kit is used only for temporary 
patching. Don't drive faster than 50 
mph or farther than 100 miles on a 
temporary patch. For a lasting repair, 
the tire must be removed from the rim, 
and patched from the inside. Have a 
pro do it. 

When the tire comes back, be sure 
to recheck its balance. 

If the hole in the tire is larger than 
l4 inch, or the tire's plies are sep- 
arated around the leak, it cannot be 
patched, even temporarily. Replace 
the tire. 

Tubeless-tire patching. To make a 
temporary plug patch in a tubeless 
tire, first locate the leak. Ordinarily, 
you won't have to remove the wheel 
to do this. Just listen. Feel around 
the tread for escaping air. You may 
find it necessary to jack up the wheel. 

If the tire is too flat to show a leak, 
fill it with the spark-plug tire pump. 
An adapter fits into one convenient 
spark-plug opening (with the plug re- 
moved). The pump will thread into 
the adapter and the hose screws onto 
the pump. Run the engine at idle on 
the remaining cylinders, grounding 
the dangling  high-tension wire 
through the removed spark plug. 'The 
pump supplies clean oil-free, fuel-free 
air. And it sure beats hand-pumping. 

When you find the tire's leak, probe 
it with the tire-patch tool, feeling for 
metal or glass. Remove any foreign 
material. Squirt some rubber cement 
from your patching kit onto the tip of 
the needle and run it in and out of the 
puncture. 

Thread a length of soft rubber plug 
into the eye of the needle so that half 
of the plug is on each side. Smear 
rubber cement on one inch of the plug 
at each side of the needle. Push the 
plug into the puncture, until only a 
half-inch is left sticking out. Slowly 


Patching kit for tubeless tires can get you 
going without need to replace a tire. 


he job of getting you rolling again 


Bubble balancing for more 
mileage, better handling 


Before balancing, remove all old balance 
weights. Weight pliers do a quick job. Insert 
hook into groove in weight tab and pry 
old weight off. Then place wheel on bal- 
ancer and watch bubble. It moves to 
side of tire that needs weight. Add enough 
weight to center bubble, remove wheel 
from balance, tap weight in place. 


the tread completely disappears. For 
safety, a tire should be replaced when 
it has 2/32 inch of tread left. 

The gauge will also show you which 
tires are wearing fastest and whether 
the wear across and around the tread 
is even or spotty. Since tires may 
wear unevenly over the surface of the 
tread, one gauge reading isn't enough. 
Check wear in two or more adjacent 
grooves at three locations spaced 
about 120 degrees around the tire to 
get an average tread-depth reading. 

The purpose of your tire-patch 
package is to keep you on the road 
and keep you from being spareless 
after a puncture-flat. It lets you get 
home, or pick the spot where you will 


Three tools that speed t 
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X-type lug wrench is faster than the one 
that came with your car, and stronger, too. 
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“PS Skill Books turn you and 


your tools into star performers . . | 
—|Independent Press 


HOW TO USE HAND AND POWER TOOLS by 
George Daniels. Choose, use, take care of all hand, 
power tools. How to set up a power shop, safety 
practices, money-saving ideas, shortcuts. 


HOW TO BUILD YOUR OWN FURNITURE by 
R. ,ل‎ DeCristoforo. Use just three basic elements 
— slabs, rails and legs — and build tables, chairs, 
cabinets, desks. Construction, new component adap- 
tations, tools, wood hardware, fasteners, fixtures. 


HOW TO WORK WITH CONCRETE AND MA- 
SONRY by Darrell Huff. From patio or barbecue 
to foundation. How to pour, reinforce, cure, trowel, 
texture, color concrete. Lay bricks, block, stone, 
flagstones; top and waterproof a wall. 


HOW TO DO YOUR OWN PAINTING AND WALL- 
PAPERING by Jackson Hand. Acquire the ease 
and skill of a pro. Use color effectively. Choose 
brushes, applicators, sanders, primers, paints, 
wallpaper. 


THIS 8-BOOK SKILL LIBRARY IS 


YOURS EREE 


These 8 fact-packed, illustrated manuals help you do every job like a pro! 


When you join the 
POPULAR SCIENCE 


BOOK CLUB 


Big 614 x 914 format ٠ 1540 pages ٠ 
hard-gloss paper covers * 1724 how-to 
pictures * indexed * thousands of tips, 
techniques, shortcuts 


HOW TO DO YOUR OWN WOOD FINISHING by 
Jackson Hand. Finish new wood, restore surfaces, 
antiques, refinish floors. Covers wood fillers, 
bleaches, shellac, varnish, enamel. 


HOME AND WORKSHOP GUIDE TO SHARPEN- 
ING by Harry Walton. How to sharpen every tool, 
| utensil in workshop, yard, kitchen. How to use all 
sharpening tools. 


; HOME GUIDE TO PLUMBING, HEATING AND 
AIR CONDITIONING by George Daniels. 
Step-by-step instructions on maintenance, repairs, 
and new installations. 


HOW TO BE YOUR OWN HOME ELECTRICIAN 
by George Daniels. Make simple repairs, even re- 
wire your house. Covers tools, codes, wire types, 
house and service wiring, outlets, plugs, switches, 
fixtures, fuses, motors. 


And you get your first Club selection at a big 48% discount... 


THE HOW AND WHY OF MECHANICAL MOVEMENTS 
by Harry Walton 


Can you name the six simple principles which operate every machine ever 
invented?* This amazing book gives you the whole history of machines 
and mechanics, with emphasis on the machines of today and tomorrow. 
Whether it's your car's transmission, sabre saw or turbo jet engine, this 
book tells and shows exactly how it works. You learn how the terms 
horsepower, thrust, torque originated and what they mean. And a brilliant 
series of over 300 drawings, carefully integrated with the concise text, 
make every principle and development absolutely clear. This giant $7.95 
book is yours for just $4.10, as your first PSBC selection. Enroll in the 
Popular Science Book Club now! Mail the coupon below to get your 
8-BOOK SKILL LIBRARY /ree and THE HOW AND WHY OF ME- 
CHANICAL MOVEMENTS (a $23.55 value) for only $4.10 plus postage. 
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Here's what happens when you join the 
POPULAR SCIENCE BOOK CLUB 


Fist Jos get your 8-book Skill iil Library fene hee; and your first reg- 
selection, THE HOW AN F MECHANICAL 


MAIL COUPON TODAY! Use envelope or paste on postcard 


Popular Science Book Club 
44 Hillside Avenue, Manhasset, N. Y. 11030 


PS-1270 


Please enroll me as a new member of the ropat Science Book Club 
and send me my free 8-BOOK SKILL LIBRARY, and my first 
selection, THE HOW AND WHY OF MECHANICAL MOVE- 
MENTS, (total value $23.55). Bill me later for only $4.10 total, plus 
postage and handling. I understand that you will send, every month, 
an advance description of the coming selection, I may either refuse 
the selection or examine it free for 10 days. (If I do not wish the book, 
I simply return the card that's always enclosed.) If I decide to keep it, 
I'll pay only the low member's price—and the monthly surprise gift is 
always free. To maintain my rights and privileges as a member, I 
need buy only one more selection in the next year. 
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v MOVEMENTS, f for only $4.10 (regular ics of these books 
is : 

. Then, every month. you'll receive a Club bulletin fully describing 

. the coming selection which you may accept or reject. (If you di 
not want a book, you simply return the card that is always pro- 
., f vided.) To retain "full membership privileges, you need accept 
only one-more book in the next year. - 
. As a.PSBC member, you will be offered the best books available 
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half a car length ahead of either front 
tire. This lets the wheel make one 
revolution before it rolls onto the 
board. The driveway used should be 
smooth, fairly level, and hard-sur- 
faced. 

Center the gauge on the tire and 
drive carefully up the ramp. Don't 
move the steering-wheel position dur- 
ing the approach or run-on. Stop 
gently with the center of the tire over 
the white line. Have someone guide 
you and read the pointer while you 
stay in the car. 

Here's what happens during a 
board test like this: One tire rolls 
firmly on the paved surface. The oth- 
er tire is free to push sidewise. In 
doing so, it moves the free-swinging 
top plate of the toe gauge in or out, 
according to the combined side-slip 
of both front wheels. 

Toed-in wheels push out; toed-out 
wheels push in. The total amount of 
push during the roll-on reads out on 
the board's scale in feet of side-slip 
per mile of driving. If the scale says 
“100,” your tires are being dragged 
sidewise 100 feet in every mile of driv- 
ing. That wears off treads in a hurry. 

Gauge movement beyond the 30- 
foot-per-mile safe zone indicates a 
need for some kind of wheel align- 
ment service. Leave itl to your pro 
mechanic to fix. Then check up on 
him with a toe test after you get your 
car home. 

The gauge is so easy to use that 
making alignment checks often— 
about once a month or every 1,000 
miles—is no great effort. 


Equipment for Your 
Wheel/Tire Care Center 


Tools the author used are listed here. 
You may want to substitute similar 
tools of other makes. 


Tire-pressure gauge, tread-wear gauge 
—Tire Safety (see text) $1. 
X-type lug wrench—Ward's No. 61- 
9137, $2.85. 
Tubeless-tire patch kit-Monkey Grip 
CP-123, $1.49. 
Spark-plug tire pump—Ward’s 
61-5672, $4.99. 


Bubble balancer—Ward's No. 61-9223, 
$24.95, | 


Balance-weight tool—J. C. Whitney No. 
74-6697, $5.98. 


Balance weights—Ward's No. 61-9504, 
$1.69. 
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| Toe gauge—Ammco 7950, $79. 


Caster/camber gauge—J. C. Whitney 
No. 52-341, $14.95. 


ing the shimmy. If this proves no 
help, put the wheel on the rear axle. 
If it still vibrates, see a pro. 

Alignment-checking tricks. Using 
your alignment equipment, it would 
be possible to do your own wheel 
alignment. But unless you know a lot 
about wheel-alignment principles, let 
a pro do the actual adjustments. You 
stick to checking. 

Your biggest-ticket item—the toe 
gauge—will save you the most money. 
It shows when alignment is and is not 
needed. The first—knowing when to 
align—saves money on tire wear; the 
second saves on unnecessary align- 
ment service. 

Place the gauge in your driveway 


weight would be needed. Move them 
in opposite directions away from that 
point until the bubble is centered. 
Take the wheel off the balancer and 
tap the weights on. Never hammer 
the weights in place while the wheel 
is on the balancer. It’s a delicate in- 
strument, and you can easily knock 
it out of line. 

Every time you balance a wheel, 
you save about $2. 

If, after it has been balanced, a 
front wheel causes a flutter in the 
steering wheel, move the balance 
weight to the opposite side of the rim. 
If it’s on the outside, move it to the 
inside. This may counteract any dy- 
namic imbalance that could be caus- 


Six easy steps for checking your car’s camber and caster 


m 


Remove front hub caps, also bearing dust 
covers. Install gauge on front spindle— 
clamping screw down, spring up. Put base 
of gauge against machined surface of hub. 
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Turn steering wheel until back edge of the 
gauge is perpendicular to car's axis. Note 
caster reading on the right-hand scale and 
write it down carefully on a small card. 


Difference between last two readings is that 
wheel's caster. If first reading is the larger, 
caster is positive; if smaller, caster is nega- 
tive. Check both front wheels. 
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You need a perfectly level spot to park your 
car while checking camber and caster. Test 
with a level and straight board. Chock tires 
with wood blocks if necessary, 


FRONT OF CAR =$ 
"A^ "T 
P) 

Fx 


FRONT OF CAR 


"Tm 


gU E 
ge " PL. 


p^: 


^ 


ME 


d n wes 


E‏ اد 


Take camber reading from left scale with 
wheels aimed straight. Read from center of 
bubble. Here gauge reads one-half degree 
positive camber—right for this car. 


Now turn steering wheel until the front 
edge of gauge is perpendicular to the car's 
axis and again read the right-hand scale. 
Write down second caster reading. 
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Using a 
Radial-Arm 
asa 
Routing 

Clamp 


aes 


Crutch tip on saw arbor bears on work. Weight 
of motor and saw arm keeps work in position 
against fence. Edges of a cabinet door are be- 
ing molded in the above setup. 


By WILLIAM G. WAGGONER 


A radial-arm saw is a ready-made 
clamp for holding routing work in all 
sorts of positions. Turn the saw mo- 
tor vertically and put a 5%” rubber 
crutch tip on its arbor to protect the 
work. No screw pressure needs to be 
applied on the radial arm; just move 
the control so that most of the weight 
of the arm and motor rests against the 
material that’s being routed. Lock 
the motor while doing the routing. 
Routing can be done with the work 
either on or off the saw table, enabling 
you to handle work that varies widely 
in size. Since routing cuts are made 


in a counterclockwise direction, it is 
a simple matter to position the saw 
shaft and place the work against the 
saw fence so the work can’t slip. The 
material is as solidly held in place as 
if it were nailed. 

When it comes to holding material 
for mortise-and-tenon joints, spline 
joints, and tongue-and-groove joints, 
swing the saw arm to one side and 
clamp the boards with edges up in 
the saw table, using the regular saw 
clamps. The usual special-holding fix- 
tures that you often have to make for 
such cuts become unnecessary. 


Y drca 


Small pieces can be securely held for rout- 
ing, with plenty of room to move the router 
around the saw motor. No jigs are needed. 


Edge of disk can be molded like this. Note 
off-center position of the motor. The full 
circle can be done by moving work once. 
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Motor is out of the way when you contrive 
this setup for routing narrow boards. The 
scrap at far side keeps work from moving. 


DECEMBER 1970 | 109 


Setup for making dadoes—through, half 
blind, and blind—is shown. Let board un- 
der motor serve as guide for making cuts. 
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| While you're at it, run a rear wheel 
to the board the same way to check 
e rear suspension for toe problems. 
ut-of-line rear systems are more 
mmon than they should be. The 
ure is to have some corrective re- 
ending done, otherwise rear tires 
ill wear out sooner than you have 
rgained for. 
Caster and camber. The car must be 
rfectly level when measuring the 
heels for these. Check the garage or 
riveway surface with a straight 
d and a good level. A one-inch 
ifference in level, front to back, 
es a half-degree difference in cast- 
er reading. A one-inch difference in 
level from side to side throws the 
mber reading off one degree. If your 
oor surface isn't level, use boards for 
hims under the wheels in order to 
level them to the degree of accuracy 
quired. 
Make notes of the board placement 
nd keep them with your wheel/tire 
pm center. They'll save making new 
level adjustments the next time you 
use your alignment gauge. 

Adjust tire pressures to the correct 
point, front and rear. Have the car 
at curb weight with a full tank of gas- 
oline. Remove the covers from the 
front wheels and pry off the dust caps 
from the wheel hubs. Inspect the ma- 
chined hub surfaces for damage. Any 
nicks or burrs should be removed to 
provide a firm seat for the caster/ 
camber gauge. 

Fasten the gauge's clamp to the 
spindle nut, spring upward, screw 
downward. Then seat the gauge firm- 
ly against the hub's machined sur- 
faces. Check again for burrs, making 
sure the gauge 15 resting flat against 
the hub. If it's held away by dirt or 
burrs your readings will be incorrect. 
Finally make your readings, as shown 
in the photos. 

Readings should be taken at the 
center of the bubble. 

Turning the wheels while station- 
ary 15 easier if you throw some loose 
sand on the floor where the tires will 
come to rest. A car with power steer- 
ing should be checked with the en- 
gine idling. 

A chart of recommended alignment 
specifications comes with the gauge. 
After taking your readings from 
both wheels, go to the wheel align- 
ment specifications for your car and 
compare the actual readings with 
those given. If your figures are out- 
side the tolerances, take the car to a 
professional alignment man. 'Then 
use the gauge to check up on him 
when you bring the car home from the 
repair shop. 

For a fuller discussion of the three 
wheel-alignment angles and their im- 
portance to car handling, see PS for 
February 1966. 


Those Wild Watches with the Built-In Brains 
[Continued from page 82] 


at 


For fun, and for those who like to keep 
a picture of our vice-president ever with 
them, this watch features Spiro Agnew. 
It’s distributed by the Sheffield Watch Co. 


day months and 28- or 29-day Feb- 
ruarys. It’s $3,100. For a little more, 
you can order it with quarter-hour 
chimes. 

Special watches for everyday use 
are new to the quality field. They 
have had to buck the tradition that 
measures watch status by thickness— 
or, more accurately, by thinness. For 
it isn’t easy to add extra features to 
a watch without also adding bulk. 
Even in pocket watches—where the 
whole business started—size could 
present problems. There’s a famous 
chime watch, now in a Chicago muse- 
um, that’s considered a wonder to look 
at but not much fun to carry. It 
weighs in at 214 pounds. Modern 
watchmakers, of course, are a lot bet- 
ter at miniaturization; but still, there’s 
not much point in adding extra scales 
to a watch unless they’re also big 
enough to permit you to read them 
accurately. 

Watches that aren’t? Most every- 
body agrees that a watch is a compact 
instrument that tells time of day. 
Except the people who make stop- 
watches, which don’t. The current 
trend—at least among the time-of-day 
watchmakers—is to call the other kind 
"timers" or elapsed-time recorders. 
True watches that incorporate stop- 
start timers are called chronographs. 
Chronograph, of course, shouldn't be 
confused with chronometer, which has 
become a more or less official Swiss 
designation for a watch that has 
passed rigid tests for time-of-day ac- 
curacy. 

The chronograph (and, new this 
year, the automatic chronograph) is 
the basis for the largest number and 
variety of special watch features. Its 
start-stop second hand lets you record 
short intervals of time with consider- 
able precision. 

[Continued on page 114] 
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For scuba divers, Waltham’s Super Nautic- 


Ski records elapsed time, is waterproof 
down to 660 feet. Calendar shows days of 
month. A tiny battery powers the movement. 


For moon walkers, Helbros watch gives lu- 


nar time in terms of "lunations," "lunes," 
and “lunours.” System was developed by 
Dr. K, L. Franklin of Hayden Planetarium. 


What Those Fancy Scales Do For You 


Pulsometer, used by doctors and nurses, 
is a fixed, counterclockwise scale that 
gives a direct reading of beats per min- 
ute based on a timed count of 10 to 20 
pulses (depending on the scale). May be 
combined with a tachometer scale. 
Decimal scale divides the watch face 
into 100 equal parts. Decimal division is 
handy for many industrial timing opera- 
tions; it simplifies calculations and pro- 
jections of costs, prices, production 
times. Some fast-sweep stopwatches di- 
vide an hour into 100,000 equal parts. 
Film timers give producers and editors 
quick, direct information on exposed or 
remaining film footage. 

Sport timers are as varied as the sports 
they time, but some models are scaled 
for multiple uses. Colored wedges on 
minute registers show five-minute yacht- 
ing countdown, rowing strokes, and 
periods for water polo, ice hockey, bas- 
ketball, etc. A time-out mechanism 
allows a coach to clock total playing 
time. 


have to phone home to Duluth from 
Tokyo, you won't inadvertently get your 
wife up in the middle of the night. 
Vernier scale divider—actually a rake- 
shaped tip at end of sweep second hand 
—divides outer second scale for accurate 
reading of fractional! intervals. 

Slide rules come in several styles, and 
usually in a combination of one fixed 
and one movable ring. Logarithmic scales 
can be used for multiplication, division, 
and other calculations. Other scales, 
mostly for pilots, convert miles into kilo- 
meters, compute air speeds and other 
navigational data. 

Calendar bezels. Month-at-a-glance cal- 
endars let you line up dates on one ring 
against days etched on another. You can 
turn it to check on a day last month or 
next month. It may be on the face or on 
a bridge between case and bracelet. 


FIXED SCALES 

Though they're sometimes engraved on 
movable bezels, fixed scales should be 
indexed to the beginning of a timing or 
counting operation. On a chronograph 
or stopwatch, this is most conveniently 
0 or 12 o'clock. 

Tachometer (or tachymetre), also known 
as "productometer" or UPH (units per 
hour) scale, is a counterclockwise cali- 
bration starting at 12 o'clock and running 
to 1,000-plus in diminishing intervals. 
You use the stop-second hand to time a 
measured mile or kilometer; the tach 
scale gives a direct reading in miles (or 
kilometers) per hour. You can also time 
fractions or multiples of a mile, then 
multiply or divide tach numbers to get 
hourly speed. Time-study and produc- 
tion men use the scale, too. 

Telemeter is based on the different 
traveling speeds of light and sound. Start 
the sweep hand when you see a flash of 
lightning and stop it when you hear the 
thunder. Your distance from a lightning 
bolt (or explosion) registers directly. 


MOVABLE SCALES 

Rotating bezels are used for elapsed- 
time or time-left measurements and for 
showing present time in different zones. 
Minute and hour bezels, often referred 
to as Division 60 or Division 12, are 
used on regular watches as well as 
chronographs. They correspond to nor- 
mal dial division. Both may appear on 
a single ring; some watches have sepa- 
rately movable rings. On a few models, 
they're engraved counterclockwise to 
give direct reading of remaining rather 
than elapsed time—which is, for ex- 
ample, what a scuba diver with a 20- 
minute air supply would be interested 
in. Division 12 bezels can remind you of 
elapsed or remaining time in hours. 
Travelers can turn it to show local time 
without disturbing home-town time. 
World-time bezels show principal cities 
in most of world's 24 time zones. If you 
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THIS CAN BE YOUR BIG BREAK 


You don't need college trainingto break 
in. Our free books will show you how 
you can prepare right at home in your 
spare time. And they'll show you, too, 
how we can help you land the "dream 
job" of your choice. 


So why delay? Mail the coupon below 
for your two FREE books today. 


| GET2FREE SUCCESS BOOKS - SEND COUPON 


Cleveland Institute of Electronics 
1776 E.17th St. Cleveland, Ohio 44114 


Please send me 2 FREE books de- 
scribing opportunities in Electronics 
and how to prepare for them. 


(Please Print) 
Address 5 
City State 
ا‎ cuc 


Veterans & Servicemen: check here 
for G.I. Bill information 
Accredited Member National Home Study Council 
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if you're a man who's ever said.. 


Read here about the exciting, high-pay 
careers waiting in one of today's 


hottest growth fields—and how preparing 


for these great jobs can be easier 

than you might ever have imagined. 

I T'S ASHAME to go on struggling along in 
the same old rut—while others around 

you move up to better jobs, better homes, 

better cars. Especially when it's now so 

easy for you to do something about it. 


Just mail the coupon to the right and 
well send you, FREE, two books that 
have started thousands of men on the 
road to rewarding new careers. Careers 
they can be proud of. Careers where the 
work is exciting. And careers where they 
can earn the kind of money that many 
men only dream of. 


Thousands of career opportunities like 
this exist right now in America’s hottest 
growth industry—Electronics. It’s an in- 
dustry where you can take your pick of 
literally scores of different “glamor jobs” 
—in broadcasting, automation, the aero- 
space program, and many other areas. 
And it’s an industry where, once you have 
some experience under your belt, you 
can earn up to $5, $6, $7 an hour.. $200, 
$225, $250 a week.. .$10,000, $11,000, 
$12,000 a year. 


lf coupon has been removed, write to Cleveland Institute of Electronics 
1776 E. 17th St., Cleveland, Ohio 44114 


Those Wild Watches with the Built-In Brains 


cially, feature high-visibility dials, 
often in bright colors. Racine has 
a timer specially made for quick 
reading by sky divers: It uses a com- 
bination of differently shaped lumi- 
nous and nonluminous markers. Some 
movable bezels—and even watch faces 
—make it easy to tell how much time 
remains in a fixed period. They’re 
numbered backward. 

Keeping up with the jet age. A wide 
variety of watches tell time in more 
than one place on 12- and 24-hour 
scales. Bulova has a brand-new model 
on which you can jump the hour hand 
without disturbing minute or second 
readings. It’s for the traveler crossing 
time zones. You can now find a broad 
selection of watches with 24-hour 
dials, some with 24-hour movements 
and a few with two separate hour 
hands, one of which rotates in 12 
hours, the other in 24. Breitling has 
them from $210. There’s a distinc- 
tive Gruen model (about $50) that 
switches dials automatically to ex- 
pose 12- or 24-hour markers. 

For the two-time set there’s also an 
eye-catching Ardath, at $125. It has 
two separate movements and twodials 
visible side-by-side on the same face. 
You could set each of the indepen- 
dent movements for a different time 
zone, 

And if you’re hard pressed to re- 
member appointments at home or 
around the world, you'll find an ample 
assortment of alarm watches in most 
of the major lines. Should you have 
trouble seeing the time, you might 
send to Switzerland for a new Giroxa. 
It has a built-in light to illuminate the 
dial and, in a pinch, to read by. 

For the future: radio time. Minia- 
turized electrical and electronic add- 
ons not only help make watches more 
accurate and more useful today, but 
they probably also show the shape of 
the future. Donald Sites, who is di- 
rector of research at Hamilton Watch 
Co., thinks that by the end of this cen- 
tury the most common type of watch 
will be a form of wrist radio. It would 
decode and display a superaccurate 
time signal received from a communi- 
cations satellite. Some models would 
include transmitters by which their 
wearers—doctors or salesmen, for ex- 
ample—could keep a central-office 
computer constantly informed of their 
whereabouts. 

Electronics on the wrist has already 
proved itself practical and is likely to 
grow. Radios and computers are prob- 
ably part of our future. And why not? 
Watchmakers and millions of their 
customers already seem to be agreed 
that a watch ought to be doing some- 
thing besides just telling the time. GE 
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es, for example) in being protected 
from sand, salt, or grit as well as un- 
wanted movement. 

Timing isn't everything. If you in- 
sist on thinking of watches merely as 
timekeepers or elapsed-time record- 
ers, you could miss half the fun of to- 
day's special watches. Some models 
crowd in a variety of nontimekeeping 
instruments; others include ingenious 
combinations of timing and nontim- 
ing functions. 

Among special devices you'll find 
squeezed into—or onto—watch cases 
are water-pressure and depth gauges 
and barometers. Favre-Leuba makes 
both. The underwater Bathy tells a 
diver how deep he is; the barometer 
model, called Bivouac, has a scale 
that lets mountain climbers, glider 
pilots, and such keep track of altitude. 

Other watch features that have 
nothing to do with timekeeping in- 
clude click counters, compasses, and 
several types of slide rules for arith- 
metical calculations and for checking 
dates. 

Cases and faces. The move to adapt 
watches to more (and often, to more 
rugged) uses has led to a number of 
fringe developments. These include 
machined, one-piece cases, tighter 
seals, and harder crystals. These 
can't be counted as special watch fea- 
tures, but they are important ex- 
tras in timepieces that may be used 
by divers, aviators, and sportsmen. 
Many watches are now tested—and 
rated—by the water depths or atmo- 
spheric pressures their cases can with- 
stand. Some are specially lubricated 
to keep them ticking in temperatures 
to which they might be exposed by 
astronauts or parachutists or other 
low-temperature adventurers. 

Dials and faces have been rede- 
signed, too. Diver’s watches, espe- 


Design study, by Bulova, shows how space 
watch would work. Sliding bar would dis- 
play time of selected planet or moon. 
Bracelet would pick up radio time signal. 


You can spot a chronograph by ex- 
tra buttons or slides on the case. One 
of the extra buttons is used to start 
or stop the sweep-second hand and, 
simultaneously, to start (or stop) one 
or more tiny hands that add up 
elapsed minutes ‘and hours, on some 
models) on small registers on the face. 
A time-out mechanism allows you to 
interrupt a timing operation and re- 
start it as often as you like by press- 
ing the same button. You might do 
this, for example, to time a driving 
irip when you take time out for gas 
stops. Pressing a separate button re- 
sets the sweep hand and all the regis- 
ters to zero. 

Many stopwatches and a few 
chronographs (such as the new C. L. 
Guinand pocket model) feature split- 
second hands. A split-second timer 
has two sweep needles that start out 
together when you press a button. 
Pressing another button stops one 
hand while the other continues to tick 
away. You might use this feature to 
time the laps of a race without losing 
track of total elapsed time. Another 
push on the split-second button causes 
the stopped hand to catch up instant- 
ly with the one that's still running. 
They go on together until you split 
them again or stop or reset them back 
to zero. 

Elapsed-time recording, it should 
be noted, is independent of regular 
timekeeping, which is why the self- 
winding chronographs have been a 
long time in coming and are still 
relatively expensive. (Hamilton, 
Breitling, Heuer, and Movado price 
their models $100 or more above 
comparable manual-winding chrono- 
graphs; Seiko's price—and price dif- 
ferential—is considerably less.) 

Using the bezel. The sweep-second 
hand of a chronograph can be keyed 
to a number of special timing opera- 
tions, since it allows you to relate a 
measured interval to some other 
counting or timing standard. Scales 
based on certain constant standards 
may be printed on the watch face or 
engraved on fixed rings or bezels that 
circle the watch case. Many watches 
have more than one outer scale; some 
have interchangeable rings. 

Other scales are based on variable 
relationships and have to be moved 
to show when a timing operation be- 
gins or ends. Most movable bezels 
are finger-turnable, but some are 
sealed under glass and turned by a 
winding crown (as in the Roamer 

tingray or the Rado Captain Cook). 
A locking arrangement is provided in 
many models to prevent accidental 
shifting. Inside-the-case bezels have 
an extra advantage (in diver’s watch- 
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Stan, perched on a tabletop, was the 
picture of gloom—his face as long as 
a winter’s night. 

"So Mike turned out to be a good 
mechanic after all,” said Gus, a trifle 
sarcastically. 

“I suppose so," Stan admitted. “At 
least he seemed to know where to look 
for trouble." 

"Yet you didn't find the trouble 
spot?" asked Gus. 

"Nope," said Stan, *and we darn 
near took the starting system apart." 

Stan heaved a deep sigh. ‘‘Accord- 
ing to Mrs. Crosby," he explained, 
"the engine's refusal to turn over is 
intermittent—and it's without rhyme 
or reason. Everything worked fine 
when we were checking it. The start- 
er, the drive gears, the starter sole- 
noid, the connecting cables—every- 
thing checked out okay. Mike said 
the same thing happened when he 
went over the car last week." 

The ringing phone cut Stan off. 
Gus answered it. The voice on the 
other end was full of concern, 

“Is this the Model Garage?" 

"Yes, Gus Wilson speaking." 

“This 15 Mrs. Foster of the Hilltop 
School for Girls. Mrs. Crosby—one 
of my teachers—said that she would 
be visiting you today." The voice was 
hopeful. *Have you seen her within 
the last half hour?" 

"Im afraid not," answered Gus. 
"She was here earlier this afternoon. 
Is something wrong?" 

"I hope not," said Mrs. Foster, “but 
Mrs. Crosby picked up a group of 
young girls over an hour ago, and 
hasn't arrived at the school yet. With 
the snow . . . Well, anything might 
happen." 

Gus was silent for a moment, then 
asked, “Have you talked to the State 
Police?" 

“Yes, they said they would watch 
for the car, but they seemed pretty 
busy because of the storm." 

(Gus swept his legs off the desk top. 
“Do you know what road Mrs. Crosby 
would have taken?" 

"There are two roads she could 
have used—Route 7 or Route 43.” 

Gus hung up the phone, grabbed a 
parka from the coat rack and tossed 
it across the room at Stan. "Let's get 
going!" 

"Where to?" asked Stan. 
why?" 

“To Mike Talbot’s garage," said 
Gus briskly. “Tl explain why to both 
of you when we get there.” 

Even with the jeep’s four-wheel 
drive engaged, the short drive to the 
East End Garage was painfully slow 
through the steadily worsening storm. 
Gus didn’t give Mike Talbot time to 
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Gus Turns Up for Christmas 
[Continued from page 65] 


Talbot handed Gus a sheet of paper 
that read: 

Your car has just been "ser- 
viced." When the problem comes 
back, really get it fixed by Stan 
Hicks at the Model Garage. 

“Turnabout is fair play!” exploded 
Stan. “Just you remember those 
phone calls you made to my customers 
the other day.” 

Gus whistled softly. “Do you mean 
to tell me that you’ve been trying to 
pirate each other's customers?" 

“Well...” Stan began. 

"Not exactly," Mike mumbled. 

“THEN WHAT!” bellowed Gus, 

“It started as a friendly competi- 
tion,” volunteered Mike. 

“Yeah,” agreed Stan, “with the 
signs and banners. But then it kind 
of escalated.” 

Gus shook his head sadly. “If both 
you clowns worked day and night, 
you couldn't take care of a tenth of 
the cars in this town, and yet you—" 

“Excuse me," broke in Mrs. Crosby. 
“I don’t care which of you gentle- 
men fixes my car as long as it's fixed. 
But I've got to pick up eight little 
girls for a Christmas pageant this 
evening. Im running late already. 
And the snow is going to make it 
worse." 

“Snow?” said Stan looking up. The 
first fat snowflakes of the storm were 
beginning to come down. 

“Fair enough," said Gus. “Since 
you're Mr. Talbot's customer, we'll 
let him do the fixing." 

“But I don’t have time to drive over 
to his garage," protested Mrs. Crosby. 

Gus fixed Stan with an icy stare. 
“Tm sure," he said, “that Stan will be 
glad to let Mike use the facilities of 
the Model Garage." 

"Okay," grumbled Stan, “as long 
as I can watch him." 

“Sure thing," said Mike, “come and 
see a master mechanic at work. May- 
be you'll learn something." He turned 
to Mrs. Crosby. “Still the same prob- 
lem?" he inquired blandly. 

The young woman nodded. “The 
engine occasionally refuses to turn 
over when I work the key to start it,” 
she said. “But there’s something else 
—this afternoon it began stalling every 
once in awhile." 

Stan and Mike followed Mrs, Cros- 
by to her car in the shop. 

By late afternoon, the Model Garage 
looked like a Christmas card, with 
snow accumulating steadily. Gus 
peered disgustedly at his pipe. Dur- 
ing the late fracas he had become so 
excited that he'd bitten through his 
pipe stem. 

He was sitting in his favorite chair 
in the office, his feet up on the desk. 


Stan was busy rigging his jeep for the 
snowplowing jobs he knew were com- 
ing up, so Gus walked over to the car. 
The woman driver waved a paper 
through a half-opened window. 

“Hi,” she said. “You were right. 
Mr. Talbot didn't solve the problem." 

Seeing Gus's bewildered expres- 
sion, she asked cautiously, “You are 
Mr. Hicks, aren’t you?” 

“No,” replied Gus, “but perhaps I 
can help, if you explain what , . ." 

“TII handle it!” Stan shouted. He 
skidded across the concrete apron and 
stepped in front of Gus. “Tm Stan 
Hicks,” he said, reaching for the 
paper. “If you don’t mind, I'll take 
this." He crumpled up the sheet and 
pocketed it. “Now, if you'll drive 
your car into the shop, I'll check it 
over to find the trouble.” 

The car was scarcely moving when 
a deep voice shouted: ““The only trou- 
ble around here is you, Hicks!” 

From the corner of his eye, Gus 
glimpsed a flash of motion. Startled, 
he stepped sideways, upsetting the 
balance of a heavy-set young man who 
had just swung a fist at Stan’s chin. 

The blow fell, instead, on Stan’s 
upper arm, and Stan and the young 
stranger toppled to the ground. In 
an instant they were grappling with 
each other, and it took all of Gus’s 
strength to pull them apart. 

“Stop it!” Gus bellowed. “Stop it 
and get up—both of you!” 

A moment later, they were on their 
feet, glaring at each other, panting 
and puffing. The driver of the station 
wagon stood wide-eyed at a discreet 
distance. 

"What's the meaning of this?” Gus 
asked the two young men. “Why the 
wrestling match in front of a lady?” 

The young stranger turned to the 
woman. “Hello, Mrs. Crosby," he 
said sheepishly. “I’m really sorry ... 
I mean that you saw this.” 

“Why, it’s Mr. Talbot,” the young 
woman said with surprise. She 
stepped forward a few paces. 

Gus scowled. “You’re Mike Talbot, 
the owner of the East End Garage?" 

“Uh-huh,” was the reply. 

“And you know this lady?" 


*Sure," answered Talbot. “And 
Mrs. Crosby is... I mean was... 
one of my best customers. Until 


Hicks, here, began sending out his 
little notices." 

“What do you mean by that?" 
asked Gus, his face grim. 

"Like the note he mashed up and 
stuck in his pocket," said Talbot. “He 
hired a kid to drop them on the front 
seat of every car that came into my 
place for service. I just found out this 
afternoon. Here, I’ve got one. Look.” 


Mercury-Menace Facts 


[Continued from page 63] 


air or water, Olin expects to sell the 
basic mercury monitors for something 
like $25,000 each. 

Dow Chemical Company has re- 
cently developed a similar technique, 
which gives “same day” results. De- 
tails of the analytical technique are 
available on request from Dow. 

Manufacturers of photographic film 
learned many years ago that even tiny 
amounts of mercury in their film can 
create a "fog" which ruins the picture. 
Accordingly, they take elaborate pre- 
cautions. Don Anderson, director of 
Kodak's industria] laboratory in 
Rochester, N. Y., asserts: “We can 
identify a single part of mercury 
among ten billion other parts. That’s 
the equivalent of finding one crystal 
of sugar in a truckload of sand." 

When evaluating film-making chem- 
icals, the company rejects any con- 
taining mercury in even the most 
minute quantities. It regularly exam- 
ines new cosmetics and fabric finishes 
on clothing employees might wear. 
It publishes a list of skin preparations 
that people working in critical manu- 
facturing areas may safely use. 


Suspect other metal dangers 

Our sudden realization that trace 
amounts of mercury pollution can be 
a health hazard has suggested that 
other heavy metals in our environ- 
ment may be equally dangerous. Dr. 
Henry A. Schroeder of the Dartmouth 
Medical School believes that lead, 
cadmium, and arsenic may have a 
much greater impact on mankind 


١ than other pollutants that get more 


publicity. Lead, which enters the 
air through automobile exhausts, can 
lead to chronic lead poisoning. Cad- 


| mium, which is electroplated on steel 
| pipes and electrical equipment to pre- 
| vent corrosion, tends to produce high 
| blood pressure when absorbed in the 
| body. Arsenic can enter your body 
١ by way of food that has been sprayed 


with insecticides and herbicides. 
Oddly, the highly refined foods that 


, make up much of our American diet 


may contain too little metal, so that 


١ the body may not be able to build up 


resistance to metallic pollution. Also, 
very small amounts of metallic ions 
are needed to maintain human chem- 


vision. Too much copper, however, is 
poisonous. Research into the role of 
trace metals in the body has been very 
limited, but accelerated scientific ef- 
fort should yield new insights on how 
to deal with the growing threat of 
heavy metal pollution. First on the 
agenda, though, is the greatest menace 
of them all—mercury. B 
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Giant Tri-Jets Are Coming 


[Continued from page 52] 


keeping the plane's weight on the 
wheels for effective braking. 

The L-1011 and the DC-10 have 
spoilers that are used in flight, too, 
to contro] the amount of wing lift 
without changing the speed or atti- 
tude of the plane. If you're a pas- 
senger sitting over the wing, you can 
see the spoilers, which look just like 
sections of wing skin that pivot up- 
ward. They are placed just outboard 
of the wing engines and forward of 
the trailing edge flaps. 

Aided by spoilers that provide di- 
rect lift control, and with the same 
amount of stick input as before, a 
pilot can make a 10-foot height cor- 
rection in 2.5 seconds, compared 
with 4.0 seconds under the old sys- 
tem using only the stabilizer. And 
the plane's attitude and speed stay 
the same. 

Simpler, more accurate landings. 
This use of spoilers will result in 


more accurate glide-slope tracking. | 


What's more, the final flare of the 
plane can take place at a lower alti- 
tude, since no time need be allowed 
for the plane to rotate and produce 
the last bit of lift just before touch- 
down. 


As a safety factor, the direct lift : 
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control does not come into play 
until the main flaps are extended for 
landing position. 

Landing speeds of the new tri-jets 
are comparable to those of the Boe- 
ing 727 tri-jet, according to McDon- 


nell Douglas’ Hopkins, who filled me | 


in during an interview in the DC-10 
cockpit. Runway-approach speed is 
about 128 knots, speed over the air- 
port boundary 123 knots, and speed 


at touchdown on the runway 120 | 


knots. He explained that “minimum 
control speed’’—the speed below 
which full rudder deflection will not 
give control of the plane's direction 
—is under 100 knots. 

Incidentally, Hopkins noted that 
the DC-10's long-range cruise speed 
of 600 mph roughly matches the 
747’s. It seems the big bird isn't fly- 
ing as fast as had been anticipated. 

The coming of the new giant tri- 
Jets is not the spectacular leap for- 
ward that the advent of the SST will 
be, but it does represent a substan- 


tial nudge in the state of the art of | ical processes—a small amount of 


, copper, for instance, is necessary for 


airplane development. It adds up to 
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: a move forward in reliability and in 


airlift capability to fly more people 
between more places. It also carries 
real recognition that the airplane is 
going to be able to maneuver within 
the ecological limits of our environ- 
ment and still do an economical job 
of flying people around the world 
for business and pleasure. is) 
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Gus Turns Up for Christmas 
[Continued] 


greet them when they arrived. Tak- 
ing a stance opposite Stan and Mike 
he leveled an accusing finger. 

“Mrs. Crosby and eight little girls 
are stuck somewhere out in this storm 
because both of you insisted on show- 
ing off this afternoon," Gus said 
evenly. 

Stan and Mike stood silent. 

Gus smacked a table with his 
gloves. "You're both good mechanics, 
but you stopped thinking. There's 
nothing wrong with that car's starting 
system—there never was. 

“Mrs. Crosby said the car's engine 
sometimes won't turn over. Okay. 
But she also said—although you prob- 
ably weren't listening—that the engine 
occasionally stalls." 

Almost in unison, Stan and Mike 
shouted: “The ignition switch!” 

“Thats right, said Gus, “the 
switch. Odds are it has intermittent 
contacts that sometimes wouldn’t 
close to permit starting, and some- 
times opened up to cause stalling. I'll 
bet those contacts completely failed 
this evening, stopping the car dead. 

"Now," Gus went on, “we need two 
jeeps to look for the wagon, which is 
why we're here. You two go in Mike's 
Jeep. I'll use Stan’s.” 

Eight miles from town, on Route 43, 
Stan and Mike found the wagon half 
buried in a snowdrift. Working to- 
gether, it took only a few seconds to 
bypass the ignition switch and jump- 
start the engine. Minutes later, the 
cars heater was thawing out the 
thoroughly chilled occupants. While 
Mike blazed a path through the drift- 
ing snow with the jeep, Stan guided 
the wagon through the jeep's wheel 
tracks, and back to town. 

Later that evening, with glasses of 
mulled rum waiting, Mike Talbot and 
Stan Hicks shook hands for the first 
time in months. 

"I guess a little friendly competi- 
tion 15 okay," said Mike. 

“Sure,” said Stan, “as long as we 
remember we can get a whole lot more 
done if we don't waste our time fight- 
ing each other. Could be, we might 
even swap a few friendly favors now 
and then." 

Gus grinned. 
men," said he, lifting his glass. 


“Merry Christmas, 
"E 


Gus Wilson stories appeared every 
month in POPULAR SCIENCE for 45 
years until we allowed him to retire last 
year in June. His many friends and 
loyal readers have bombarded us with 
letters asking about him. We are happy 
lo bring him back for Christmas this 
vear. And we're hoping that our old 
friend Gus will appear again in these 
pages from time to time.—THE EDITORS 
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EARN 
| HIGH 
WAGES 


as a HEAVY 

EQUIPMENT 

OPERATOR 
Train your way to high pay in the boomin 
construction industry! Learn the skills you nee 


to qualify, by actual field training on machines 
like the ones used by the industry. Huge train- 


` ing grounds in North Carolina, a million dol. 


lars worth of school-owned diesel-engined 
machines, experienced instructors, full 220. 
hour and 440-hour courses. National, the 
original school of heavy equipment operation, 
is a recognized leader. Member American Road 
Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Ad. 
visory and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train iNow 
—Pay Later plan... other payment plans also 
available. Write TODAY for FREE catalog 
and FREE copy of school newspaper reporting 
news of National School graduates. Accredited 
member National Association Trade and Tech- 
nical Schools. 


| NATIONAL SCHOOL E 


OF HEAVY EQUIPMENT OPERATION, Dept. A-46 


O. Box 8529, Moores Chapel Road, Charlotte,‏ م 
N. C, 28201.‏ 


Please send me FREE illustrated school catalog and d | 
complete information, | understand there's no | 
obligation. | 
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Stain and Finish 
Wood Easily! 


Its a cinch with Deft's 4 "simple 
systems products: Stain and/or 
finish raw wood In one day, or 
restain and refinish old wood with- 
out stripping. Water clean-up. No 
mess. Quick dry. Beautiful results. 
51.00 gets you a 16-page full 
color instruction brochure. 

Send $1.00 or check—no stamps 
—to Deft, Inc. P.O. Box 3669, 
Dept. PC, Torrance, Calif. 90510 


0y it 
| on..hose 
i it off!” 
ENGINE-BRITE | E 
ENGINE CLEANER ve 
AND DEGREASER 5829 W. 66 
For Cars, Driveways, Chicago, 
Power Mowers Ill. 60638 
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m 5. Labor Dept, says ' TETTI more Draftsmen 
J needed next 10 years." Send for FREE "DRAFT- 
-o ING CAREER KIT." No salesman will call. 


AGE 


TAPTI TUDE} 

nt] TEST ADDRESS 

CIT STATE TIP 
NORTH AMERICAN SCHOOL OF DRAFTING, Dept. 0418C 

Accredited Malina Hore Stade Counci 4500 Campus Dr. , Newport, Calif. 92660 
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SHOP TALK 


By ROBERT P. STEVENSON 


Makers looking for new toys—but they must be GOOD 


Lots of us would like to invent a new toy—and pile up profits for 
vears to come. So I'd like to report to you that I recently received a 
letter from the Arnold Edson Associates, 71 Stony Run. New Rochelle, 
N. Y. 10804, on that very subject. Several large tov manufacturers 
have retained the Edson firm to survey professional inventors and de- 
signers for new toy concepts. But before you mail off vour 1dea. see 
how it stacks up against these requirements: Is the idea really new? 
Will it interest all children from three to 10? Is it so absorbing that 
children will come back time and again? Is the tov fun to play with? 
Can it be made to sell at a reasonable cost? (For every 25 cents spent 
for materials and labor. the toy must bring in a dollar at retail.) 
Does the toy fall outside the general game area? (Most manufacturers 
arent interested in board games. There are too manv already.) 

Does your idea measure up? Then what's holding vou back? Some- 
one is sure to invent a million-dollar toy soon. It might as well be vou. 


Informative literature you may want to write for 


Constantine's new wood catalog and manual includes historic-ship 
model kits for the first time. Prefab kits are offered for three ships. 
To get the catalog. send a quarter to A. Constantine and Son. Inc., 
2050 Eastchester Rd., Bronx. N.Y. 10461... A free booklet from Arm- 
strong is a fine source of information about resilient flooring. Send a 
postal for "How to Buy a Floor" to Armstrong Cork Co.. Lancaster. 
Pa. 17604 . . . Or maybe vou need information about roofing. Send a 
quarter for “A Homeowner's Guide to the Selection of Quality Roofing" 
to: SR&A, Box 3202, Grand Central Sta., New York 10017. 


New products you'll want to know about 


Sulfides are a common and increasingly serious air pollutant in ur- 
han areas. But you may not know that they react with compounds in 
many latex-base house painis, leaving a dark stain. PPG Industries 
has announced a new fast-drying latex formula compounded especially 
to resist such staining. The new Sun-Proof house paint also was 
formulated to resist mildew growth. It dries in 30 minutes ... Holub 
Industries, Inc.. Sycamore, Ill., offers new grounding clips for con- 
necting grounding conductors (No. 12 or 14 wire) to switch or outlet 
boxes. The green clips are much easier to use than grounding screws. 
Slip one on the wire: use a screwdriver to drive jt on the outer edge 
of the box ... Those of you who slop up windows when vou paint should 
get Stanley's 59-cent scraper, a new product previously reported [PS. 
Aug. 70]. It takes the paint off cleanly. but an edge guide leaves 
just the right seal down in the corner. It’s a great tool for anyone. 


Forest Service develops designs for low-cost homes 

Planning to build a home? Want to keep the cost down? Better 
take a look then at the 11 designs for low-cost wood homes developed 
by the Forest Service. U.S. Dept. of Agriculture. 
signs are quite unusual, 


Three of the de- 
(The accompanying sketch shows one.) The 
others are more conventional. Intended 
primarily for rural areas. all 11 can be 
built for considerably less than standard 
homes of similar size. The low costs re- 
sult from design simplicitv. use of eco- 
nomical wood materials, and new construc- 
tion systems. For example. the roof of 
the house in the sketch is foamed-in-place 
polyurethane. Scale building plans are 
available for all of the houses. Get a sum- 
mary sheet describing the homes before 
ordering plans. Send a quarter, asking for 
“Designs for Low-Cost Wood Homes,” to: 
Supt. of Documents, Government Printing 
Office, Washington. D. C. 20402. 
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Brass Works with You 


[Continued from page 94] 


strong caustic alkali solution (sodium 
or potassium hydroxide or household 
lye) should do the trick. Rubbing vig- 
orously with a rag after rinsing will 
remove loosened lacquer. When work- 
ing with any strong chemicals, wheth- 
er alkali or acid, it’s a good idea to 
wear chemicalproof gloves and avoid 
getting any of the stuff on your body 
or clothing. 

Buffing. This is a common way to 
bring out a bright and shiny finish. 
A typical procedure employs spinning 
cloth wheels charged by holding sticks 
of buffing compound against them. An 
example: 

1) Wheel is charged with a cutting 
compound (tripoli or crocus), then 
used to work up a preliminary polish. 
2) The work is cleaned, then buffed 
with a wheel charged with a coloring 
compound that develops the final lus- 
ter. Jeweler’s rouge, a burnishing 
material, is often used. 3) A final buff 
may be given on an uncharged cloth 
wheel. 

Etching is another treatment brass 
takes to nicely. A chemical solution 
eats into the surface where it isn't 
protected by asphaltum paint, a thin 
coating of paraffin or beeswax, or a 
commercial etching “resist.” Brass- 
etching chemicals include a strong 
chromic-acid solution. Prepared etch- 
ing baths are available. Light overall 
etching produces a matte finish. 

Clear finishes slow down atmos- 
pheric action and resultant discolora- 
tion, and may protect an intentional 
coloration, such as antiquing or black- 
ening. Shellac, wax, and clear lac- 
quers have been used for coating brass. 

Soldering. For ordinary joints and 
electrical connections, 50-50 tin-lead 
is widely used. Fit between joint parts 
should be good. Surfaces to be joined 
should always be manually cleaned. 
Coat them with a good flux and you'll 
have no trouble getting the solder to 
"wet" the brass. 

Solder flows toward the hottest part 
of a joint, and capillary action draws it 
close together between the two hot 
surfaces. When using a torch, keep 
the flame moving and play it on the 
biggest, thickest hunk of metal rather 
than directly on the solder: Smaller, 
thinner sections will tag along heat- 
wise. Preassembled joints, with sol- 
der and flux at strategic points can be 
heated conveniently in a frying pan. 

Brazing alloys, including silver sol- 
ders and special brass solders, require 
more heat than soft types but produce 
stronger joints. A soft solder may 
melt at around 410, but an assortment 
of hard solders may require 1,175 to 
1,375 degrees. Flow point of a typi- 
cal brass solder is 1,530 degrees. 


Light from Semiconductors 


[Continued from page 78] 


arrayed across the face plate, much 
like red, blue, and green phosphor 
dots on a conventional picture-tube 
screen. 

The diodes will be grouped into 
triads of one red, one green, and one 
blue diode, forming the basic color- 
emitting element. By varying the 
relative brightness of the three diodes, 
each triad can take on the appearance 
of most colors in the spectrum. Your 
eye will combine the various pin- 
points of color produced by the hun- 
dreds of thousands of triads into the 
color picture you'll see. 

'The overall picture screen will prob- 
ably be formed of several hundred 
large-scale IC wafers, each containing 
several hundred triads on its front 
surface. Electronic circuitry needed 
to switch the various diodes on and off 
at the correct times will be formed 
into the rear of each wafer. 

Lighting your home. Illumination 
panels will be sandwiches of several 
layers. Hundreds of diodes will be 
arrayed side-by-side in a plastic 
wafer. It is probable that the diodes 
will have a variety of output colors so 
that the overall panel gives off a white 
light. 

Electrical connections to the diodes 
will be made by a thin metal film on 
the back edge of the wafer, and a 
transparent conductive film on the 
front surface. 

A great advantage of LEDs as light 
sources is that they can be dimmed 
—without changing the color of the 
emitted light—simply by reducing the 
power-supply voltage. 

LEDs in your car. LED automotive 
lighting is exciting because of the fact 
that materials used to make the LED 
lighting panels will be compatible 
with new plastic materials used to 
make bumpers. 

LED panels installed across the 
bumper, and at sides, will create 
a headlight array, side warning lights, 
and cornering lights. You won’t need 
separate parking lights. Switching 
out a segment of the headlight array 
will provide a parking light or turn 
signal on either side. 

Other advantages: Leaving your 
lights on by accident won't kill the 
battery until they operate for days. 
Turn signals can easily be increased 
in brightness for daylight driving and 
dimmed at night. 

If what you’ve read seems like 
science fiction, remember how rapid- 
ly the transistor progressed from a 
laboratory curiosity into a household 
word. Today’s fast-paced industries 
are hard at work developing the light 
of the future into useful products for 
your home. is! 
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SHORT CUTS AND TIPS 


Adjustable bench stop 


Build this stop and you will have 
both hands free to handle a belt sand- 
er or plane. Also the entire work sur- 
face is unobstructed for uniform sand- 
ing. The one shown accommodates 
stock from 14” to 355" thick. For 
larger stock, build it longer, increas- 
ing the screw slots. To use it, simplv 
set the top edge of the stop just below 
the work surface and tighten up the 
lag screws. 

CARL BURKE, Pittsburgh, Pa. 


Handy file for sawing jobs 


When using a hacksaw on work you 
don’t want to mar, start the cut by 
first making a cut with the corner of 
a file. To make sure youll always 
have a file at hand, weld a bracket to 
the saw frame as shown in the draw- 
ing. Braze a nut to one end of the 
bracket to take a thumbscrew. Then 
insert an 8" mill file with the tang 
broken off. 

T. F. MCGUIRE, Brockton, Mass. 
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THE SOUND OF 


Trouble 


ON ITS WAY... ARE 
YOU READY FOR IT? 


DELTALERT IS! 


A door knob rattling in the night... 
footsteps on the front porch...the 
Shattering of window glass. In that 
moment you, your family and your 
property are in danger. 

Enjoy new peace of mind with a re- 
liable DeltAlert detection and alarm 
system. DeltAlert detects motion in 150 
to 300 sq. ft. of critical space with a 
silent ultrasonic blanket...turning on 
lights automatically to drive away 
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ECOLOGY—the word that everyone is us- 
ing! Edmund Scientific offers 5 unusual 
ecology kits, great for Christmas giving. 
371,353: "Why Leaves are Green," $5; 
#71,354: "Life in the Water," $6; 271,355: 
"Predator Prey," $6; 271,356: "What 
Moves Life," $5; 271,357: "Life From 
Death," $5. Great projects for science 
clubs or scouts. Edmund Scientific, 380 
Edscorp Bldg., Barrington, N.J. 08007. 


GIANT AUTO Mirror clips onto rear-view 
mirror to let you see more fully . . . drive 
more safely. A single glance lets you see 
everything that's going on behind you, left, 
right & center. Precision made, clips on to 
standard car mirrors in seconds. This full- 
range, over a foot-long mirror is only $4.98 


INSTANT DIAL portable automatic addin 
machine . . . operates instantly at the flic 
of a finger. No plug-in! No batteries! Adds, 
subtracts, multiplies to 10 millions. Save 
time & money with this amazing machine. 
Never a mistake. See the answers instantly 
in big, easy to see windows. Only $5.95 + 
35€ post & hale: Order yours now. Stand- 
ard American, Dept. P512, 1 Park Ave, 
New York, N.Y. 10016. 
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FIRE ESCAPE ladder stores next to window 
in case of fire. Heavy-duty steel & alumi- 
num ladder supports 1000 Ibs., fits any 
style window. Won't burn, break, deterio- 
rate. Exclusive design keeps ladder away 
from wall. 15 ft. long (2 stories): $14.95 ل‎ 


prowlers. 

When the separate DeltaHorn 15 
plugged into the DeltAlert unit, the in- 
truder faces the additional obstacle of 
loud, ear-shattering noise. A built-in 
20-second delay switch allows authorized 
persons to turn off the horn when en- 
tering the monitored area. The sturdy 
units, finished in handsome walnut ve- 
neer, are maintenance-free, economical 
and need no installation. 

At home or work, proven economical 
security begins with DeltAlert alarm 
and detection protection. 


$2 post. 25 ft. long (3 stories): $21.95 + $3 L 50€ postage. Jay Norris Corp., Dept. PS- 
post. Alexander Sales, Dept. PS-12, 26 So. 12, 31 Hanse Ave. Freeport, Mew York 
6th Avenue, Mt. Vernon, N.Y. 10550. 11520. 
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CALDWELL INDUSTRIES 
BOX 170, LULING, TEXAS 78648 


SCALE MODEL..... DELTAHORN. $24.95 
= e 5 3'a"w x d'a cdd 
xa d 1 


b.‏ حيو 
Estes/Damon features a complete line of all the‏ 
needed chemical lab suppliesfor young science 7‏ 


hobbyists. Complete Chemistry Starter Set at 
only $11.95. Wide selection of laboratory glass- 
ware, apparatus, and over 65 chemicals. Set up 
your own lab and perform your own experi- 
ments. Buy all of your chemical supplies right 
from our easy-to-use catalog. 
ا‎  -—— ^ v —— (ES SE SE Mee: جم‎ 
FREE Send for your FREE copy of the new 
| Estes/Damon Science Hobby Catalog. Features 
| over 200 science items selected by the Damon 
| Science Review Board as economical, scientif- 


—— 
P pap 


---— ELTALERT. $69.95 
Made in U.S.A. 10387 x Blah x Iad 
ically sound, safe and fun to use. Complete 
selection of equipment for geology, astronomy, 
geography, chemistry, meteorology, electronics, | 


Order your DeltAlert Security System today! 
Superior Products At Sensible Prices 


ep DN E rd 


and biology. Clip and mail the coupon today. : eS SS ee ee ی‎ Se eee SE : 
ESTES/DAMON SS || ضفل دش ا‎ MSRP z | DP 70-24 | 
rias ab 115 Fourth Avenue e | | a 
eedham Heights, Massachusetts 02194 | — eee hI Mtn ووو و‎ le e U, NUY: o 
Lj Send my free Estes/Damon Science Hobby we tee vrais tm e P.O. Box 1147 PS/Grand Junction, Colo. 81501 ® 
_ Catalog today. a CRAFTSMANSHIP CATALOG na : . ! A E NM : 
-] Enclosed is $11.95 for the Chemistry Starter TOY STEAM ROLLER Lest e Please send me literature immediately: |: 5 
Set. DRAWING of SCALE MODEL ...........cccccc © Enclosed is 5 . Ship ppd. :] Ship C.OD. © 
Name Age | ore Caine MARINE AND MARINE 9 Please send .  DeltAlert(s) © $69.95 ppd. e 
| Address | SIMPLE MODEL LOCOMOTIVE BUILDING ... 8. Day, يي‎ SERE DeitaHnrnis) de $24.95: ppd. m 
= Se Eus بحو وجدنمة‎ MODEL BOILERS and BOILER MAKING ..... 5. | Name. .. e 
j + 
City ————— 7 i JUST SEND MORE INFO م ° ظ ملسمل ل‎ è 
State Zip NAME | e City/State Zip .° 
' تن‎ 
| DAMON | ADDRESS *o0605806000009000209000290*" 
1 5c c ——— — STATE 
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IMPORTED Lock blade knife opens easily 
& locks automatically to prevent accidental 
closing. Razor sharp tough stainless steel 
blade. Money back in 5 days if not satis- 
fied. $2.75 -+ 25# post, & i Westbury 
Sales Co., P.O. Hax 434, Dept. PS12, 
Westbury, N.Y. 11590 


WRIST ALARM for men... sets like an 
alarm clock, buzzes like an alarm clock, 
tells time like an alarm clock, but isn't an 
alarm clock! Fine quality, luminous hands, 
sleek tapered strap plus other features. 
Gold or silver. 1-year guarantee. Gift. 
boxed. Only 513.95 from slimline Com- 
pany, Dept. A-15, 160 Amherst St, East 
Orange, New Torony 07019. 


x m 
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. designed to compliment the 
dog that desires a home quite different 
from the dog next door. Build it for your 
dog or build them to sell—three sizes. 
Detailed plans, cutting templates, ma- 
| terials list, complete Based ` instructions. 


ackage $2.00 
| DESIGN 
3 DYNAMICS 
OF CHARLOTTE 
NORTH CAROLINA 


Technical Services Division 
Box 2582 Charlotte, N. C. 28201 


"eniin TUIC MINI BIKE! 


° PET MIN I 
e BUILD À RACING KA 


Build frame Ri Es than 


5 
KIDS: 
| Learn how you 
can buy used | 
engines $15 up, 
new engines $30 
with FREE con- 
fidential list and 
coupons when you 
order your plans 


The knife for hunting, fish- 
ing and all around use. 
Mirror polished, imported 
stainless steel blade honed 
"to a razor's edge. Rugged. 
Opens easily. Locks into 
ا‎ position. Blade will not 
close when in use. Press button in handle 
to close. Safety finger guard. Sure-grip 
handle. Balanced for target throwing. 


IF BROKEN WITHIN 10 YEARS WE WILL ded AT NO CHARGE! 

= — Use 30 days. Money back if not pleased. Special 
PRICE $1.98. Send $1.99 & receive 2 knives. 
TOTAL $2.48 for 2 knives. 


lg Sale. REGULAR 
Add 49¢ postage, handling. Remit 

ORDER NOW! Midwest Knife Co., 9043 S. Western Ave., 
IIl. 60620. Established 1936. Mail Orders Only. 


iin mmm 


[MY SPARE TIME HOBBY NEW...Ninth Edition of the 
MAKES ME 


$500 an hour 


CASH PROFIT 


SMALL ENGINES SERVICE MANUAL 
Complete repair info tion : 
pyar 1.000 Maui oi foreign and $/ r^ 
arts, etc. 328 ages of valuable 1 
factory "Know-How", 
OUTBOARD MOTOR SERVICE MANUAL 
procedure from power head to under 30 HP 
| prop. Over 35 different makes in- ath edition 
E: cluded. Contains 239 pages of 


Univ lly e 1 
Accepted SMALL ENGINES SERVICE MANUAL 
domestic small engines that 
power lawn mowers, tillers, go- 
Covers outboard motors built Volume 1 
from 1955 to 1967! Every repair for Motors 
u needed information with g 
grams. 


motor 
ys 
"==. OUTBOARD MOTOR 5 


Service 


| Contains all pertinent Volume 2 
data on motors from 38 to 110 30 HP motors 
H.P. Same thorough model and í 
year coverage as in Volume one, AM ame 
208 pages of valuable informa- 3 

| tion with diagrams and complete $ 95 


instructions. 


= SNOWMOBILE SERVICE MANUAL 


197 Big Pages! Newly up-dated. 
includes nearly all 1969 and sev- 
y eral 1970 machines. Older madels 
5 .! covered as in previous editions. 


af" "+, START YOUR OWN SPARE TIME BUSINESS. 
t ar biia can turn your spare time into 
Big Cash Profits with your own 
tiua” COMPLETE SHARPENING SHOP... Grind 
NT S saws, knives, scissors, skates, lawn 
mower blades...all cutting edges. 
À T Your Own Cash Business with no 
=t- ` inventory ... right at home... no 
+" experience needed. 


FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
ments. 30-Day Free Trial. 


Edition 
3495 
34 popular makes in all. Compre- 
| hensive engine section. 
SMALL TRACTOR SERVICE MANUAL 
Wr compact” garden / utility Z0 Edition 
tractors. Covers models from 6 to $ 4° 
121 H.P. Easy to understand hy 
do-it-yourselfers. l 
| Complete! Comprehensive! Each book concisely 
written. The most accurate and easy-to-under- 
stand universal repair manuals anywhere. 
MONEY BACK GUARANTEE 
Send Check or Money Order and We Pay Postage! 
TECHNICAL PUBLICATIONS Div., Dept PS-1270 
1014 Wyandotte, Kansas City, Mo. 64105 


Just Mail Coupon—No Salesman Will Call | 
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BELSAW SHARP-ALL CO., 7612 Field Bldg., 


Kansas City, Mo. 64111 Send 25¢ For Big Bargain Catalog 


r 
| |] 
1 [| 
I | 
i Send Free Book, “LIFETIME SECURITY." No : 1600's Of Bargains; Surplus, Excess inventory, 
! obl igation. Brand Name Equipment 
| i COMPRESSORS » WINCHES « GEAR MOTORS 
1 | HYDRAULICS = SCREW JACES a CB RADIOS 
Name iia ere Bee Gin ge i TELEPHONES a WELDERS « POWER PLANTS 
i SURVETING ملس نما نيما‎ ES ELECTROWICS 
" i AIR TOOLS s TAPE RECORDERS a TARPS 
i ot) |) — -rne ل لس‎ = d WALKIE-TALKIES © PUMPS + BINOCULARS 
| | | 
1 City ———— Mate... a dip- . 1 Lincoln, Nebraska 


| d 


68501 


Zip Code 


ea Bacon 
SO Seconds 


with 
INTERNATIONALS ! 
MICROWAVE OVEN 


ATTENTION SKIERS! Build the “SKI PROP." Fun 

i to assemble. Fun to "fly" with 45 Ibs. of thrust 

on your back and speeds up to 50 mph. Get 
your complete easy to follow plans, instruc- 
tions, materials list, photos and supply 
sources. Send $5.00. Complete kit available. 
($5.00 refundable on first order of one com- 
plete kit.) All orders filled by return mail. 


AIR KINETICS, Box 1665, Orange, Calif, 92667. 


Works with Any Car—Portable or Home 
Radia! Just lugs in—*Xo wiring—3 

| minute heokup! Switch instantly from 

, regular to AH Police-Fire-Emergency- 
Commercial-Taxicab-State- City-Gov't 
2 way Radio calls in Your Area. Dual-—- maf 
Hi-Low Bands—-Over a Million Radio WE  — 
Curs!Stations, Use Everywhere-anyt ime. : 
always works? 


SEND ONLY $2.00 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a "piping hot" TV dinner (frozen) : 
in 315 minutes” instead of 20 to 50 min- ; 
instead 


Babs] kDa 
5 ا‎ 


Ck.. M.Q.) and 


icash, 
pay postman 37.99 plus COD 


utes. Bake a potato in 5 minutes” send 39.99 for ppd, Del. in USA, Complete, ready to pet. OF 
of 60 minutes. Fry crisp bacon in 90 instructions, One Year serviee Warranty-10 Day Money Back 


Trial ‘if retndi, Amazing Offer good only by 


seconds on a paper plate. Great for those WESTERN RADIO Dept. 855-12, KEARNEY, NEBR. 68847 


leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


"Times are approximate 


SE am GUARANTEED 
INTERNATIONAL 10 YEARS 


[ A 


CAYSTAL MFG. CO., INC. 
10 NO LEE ® OKLA CITY, OKLA. 73102 


Dept. DDL-4916, Chicago, 


Tittle Falls, New Jersey 
Ghis Certifies that- 


John Doe 


rescribed course in 
has satisfactorily 


comple red the P 


witness thereof is awarded this 
Diploma 


' | ‘ahts and privi 
thereby entitled to ا‎ sene, 


and in 


5 leges of a graduate 
Make money even 
before you get it! 
“THESE MEN 

DID... 


Awarded February 7, ı99 


Chief leemeta 


nectar 


Ciceneed by the New Jerecy Department of €ducatin | 


Y 
Our course has been 
| : a 


le and re- 


e lence. | 
the $400 | earned Mi. 


The 5400 Part-time 
money | earned while en- 
rolled jn Your program / 
has gone tO equipment 
supplies and advertising 
for the business I'm setting u 

John A. Nachreiner Buffalo ES 


| selected Locksmithing 
when ! decided 0 seek 
an occupation to help me 
in my retirement years. | 
used the $100 | earned 
le taking the course 


During the time since 
received my diploma 
(Nov. 1960) ! have 


: — MY 9 


| | whi 
bought out two loca 3 + حت‎ 
shops and become independent. + put into supp 
١ do most of the Police Work. equipment. 


W. T. Bowen Baxley, Georgia. 


eslie B. Washburn 
g New Bedford, Mass. 


First Class | 
Permit Number 137 
Little Falls, N. J. 


BUSINESS REPLY MAIL 


No Postage Stamp Necessary If Mailed in the United States 
POSTAGE WILL BE PAID BY 


Locksmithing Institute Division of 
SINGER COMMUNICATIONS CORPORATION 
Little Falls, New Jersey 07424 


YOU GET ALL THIS 
with your LOCKSMITHING 
course... 

KEY MACHINE—for 
QUICK MONE Y-MAKING 


— m 
j N 


PLUS 306 
pieces of equipment—the 
LOCKS, PICKS & TOOLS 
you'll use in your course 
and in your work! 


grams showing you every detail of 
what to do and how to do it. If you 
can read and write, we can show 
you, too. 


YOUR SPARE-TIME BUSINESS in 
basement or garage CAN START 
ALMOST AT ONCE. And we help 
you build your business—ready to 
go into full-time . Locksmithing 
whenever you wish for YOUR 
LIFETIME MONEY-MAKER-or 
for your retirement EXTRA IN- 
COME BUILDER! 


MAIL THIS CARD for FREE 
Locksmithing book and sample les- 
son pages. See for yourself how 
clearly and simply we spell out 
every step—how you do real lock- 
smithing jobs with foolproof in- 
struction—and how fast you can get 
this interesting KNOW-HOW that 
puts QUICK CASH IN YOUR 
POCKET even while you're 
learning. 


FREE details will be mailed to you 
without obligation. No salesman 
will call. Do mail the card today. 
See for yourself how Locksmithing 
can open up to you the many doors 
to new profits in work you'll like to 
do. 


LOCKSMITHING INSTITUTE, 
Dept 1111-120CD 


Little Falls, N.J. 07424 


We show you how-at home—to 
make EXTRA INCOME WHILE 
YOU LEARN-and help you build 
up a FULL-TIME, LIFETIME 
BUSINESS! 


No matter where you live—people 
need locksmiths—and often can't 
find them. There are just not 
enough men who know how to 
make new keys, change locks or 
tumblers, do simple repairs, open 
home or car doors when locked 
out—or take care of all such urgent 
needs. Keys are lost, people move, 
pockets are picked, combinations 
forgotten, duplicate keys needed, 
locks changed—day after day. 


We show you how to learn this 
fascinating trade—evenings at 
home—give you the tools to work 
with—start you earning SPARE- 
TIME MONEY even after your first 
few lessons! We give you the tools 
you need—you start right in to use 
them. 


FOR MORE THAN 20 YEARS, we 
have helped fill the locksmith short- 
age, with Locksmithing Institute's 
quick,  easy-learn courses, ac- 
credited by the National Home 
Study Council, approved for 
Veterans, as well as the New Jersey 
State Board of Education. Men of 
all ages have learned quickly with 
our clear, precise training, each 
instruction illustrated with  dia- 


LOCKSMITHING INSTITUTE, Dept 1111-120CD 


Little Falls, N.J. 07424 


Please show me how to get into LOCKSMITHING and its 
money-making opportunities. MA/L all information FREE, 
WITHOUT OBLIGATION. NO SALESMAN IS TO CALL. Send 
sample lesson pages — and all details. 


ri — 


NAME 
ADDRESS 


CITY, STATE 


O Check here if eligible for Veterans’ Benefits 


If you cant come to the worlds 
newest, largest and most exciting 

electronics department store, | 
well mail the store to you! 


ube 
15 will 


.. £xclustve/ 

Big Choice of Audio Items... 

Factory-Direct Savings! de marr] 
° NIST 


TD-1099. 3-Heag eres Tape Deck. One-‏ اا 
piece head makes tape threading a snap. Walnut-‏ 


grain case. $179.95 


Senlis STA-120. Wideband AM, FET-FM 
stereo Receiver. 140 Watts. With case. $269.95 | 


la this fhe Fast 
-— Pica inr 
re" eee degen 
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ection of famous brands — in one book ! 
ma ET S ; od, 


UR) 


em 


| d 
GTA RADIO SHAG 


d orvision or ME ranoy CORP 


Allied Radio and Radio Shack have joined Mail Coupon To Address Below... or bring to 
forces to form the largest electronics dis- Allied Radio Shack store for new 1971 catalog ! 

tributing company in the world! This new T cn canin enan 
460-page catalog offers you famous-name 
brands, exclusive new products you'll find | 


1971 Allied Radio Shack Catalog 


Thousands df electronic values! 


1 

ALLIED RADIO SHACK, 100 N. Western Avenue 635 T 
Chicago, Illinois 60680 | 
Yes! | want your big new 1971 catalog. | enclose $1 for i 
mailing and handling (refundable with my first purchase of 


nowhere else and prices that only our | $1 or more: 
combined buying power makes possible! | name ڪڪ‎ l 
| First Middle Last | 
i x i ADDRESS 
World’s Largest! Over 800 stores in 48 | Streel or Route and Box No. "it. 
states. See your phone book. | Po STATE. — — — ZiPL JE TL TET] | 
| enclose i: check CO money order © cash 


MAKE SMALL PRECISION PARTS ON UNIMA 
THE COMPLETE MINIATURE MACHINE SHOP 


Make the parts you need—when you need them—at practically no cost. For models, guns, 
tools, cameras, inventions—on amazing UNIMAT—the world's most versatile miniature 
machine tool. Even a beginner can use it like a pro! 
5-in-1 UNIMAT converts in seconds from precision lathe (3" swing, 7" 
@. centers) to vertical mill, drill press, grinder & polisher! Small as a 
| ee typewriter, versatile aS a whole shop of 
. machines. Over 90,000 in use in precision labs & 
shops the world over. Write for free folder 
or send 51 for 40-page "Miniature Machining 
E Techniques” handbook. 
: be" Also 
available 
2 in 
I Canada. 


AMERICAN EDELSTAAL, INC. 


DEPT.AL-0,1 ATWOOD AVE., TENAFLY, N.J. 07670 
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ALUED 
RADIB SHACK 


howcase 


TROUBLE READING SMALL print? Magnify- 


ing glasses make it easier for folks over 40 
to read small print, do close work. Not RX 
or for astigmatism or disease of the eye. 
Glass lenses precision ground & polished. 
10 day trial. Satisfaction guaranteed. State 
age & sex. $4.95 a pair, ppd. Precision Op- 
Co., Dept. PS-12, Rochelle, Illinois 


tical 
61068 


PLAY GUITAR IN 7 DAYS. Amazing system 
teaches you to play a song the first day. 
Contains 52 photos, 87 chord & finger play- 
ing charts, 110 songs; Special Guitarists 
Book of Knowledge; & Tuning Device. All 
for $3.98 ppd. Money back guarantee. Ed 
Sale, Studio PS-12, Avon by the Sea, New 
Jersey 07717. 


— — € € وو و ج ود ج‎ eee 


|-N-V-E-N-T-O-R-S 


WE NEED INVENTIONS 


Sell your invention for cash—need money for patent?— 
Are technical problems holding you hack? Universal in- 
ventions has helped inventors all over the world—Just 
like yourseli—why not you? |nventions provide the magic 
spring-hoard to sudden riches, MEMBER. we either 
ved Ted invention or pay you a cash bonus. Write for 
etails. 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio | 


GIVE IT 
A WHIRL 


A 
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BENSEN — THE PERSONAL COPTER 
WORLD'S MOST POPULAR HOMEBUILT AIRCRAFT 


5, En- 
. and a Certi- 


BENSEN AIRCRAFT CORP., Dept. PS-120 
| RDU Airport, P.O. Box 2746, Raleigh, N. C. 27602 


NAME 
ADDRESS 


a e € 
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CALCULATOR CHRONOGRAPH ... A Swiss 
budget priced computer stop watch re- 
places 3" pocket slide rule. Multiplies, di- 
vides, calculates ratios, percentages, com- 
pares prices vs. weight, converts dollars 
into other currencies. Luminous face is 
legible in dark. Steel band with day date 
calendar. Only $9.95 (money order or 
check) ' $1 hdlg. Protil Co.. Dept. PS-12, 
Gartenstr. 10, 80 9. Zurich, Switzerland. 


DISPLAY YOUR coat of arms! Striking oak 
wall shield bears your authentic coat of 
arms as registered in England. Reproduced 
in relief & full color. Money back with free 
explanation if arms can't be traced. State 
surname; also original domicile if known. 


7x10", $12; 12x10", $25; 14x12", $30; 
22x18", $60. York Insignia, Dept. 312, York, 
England. 
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If Oscars were 
Given For The Best 
Business Opportunities 
In America 


The odds are a certain Colo- 
rado based firm would win 
hands down. You'l be con- 
vinced of this when you 
read "New Roads to Opportunity and Wealth" 

booklet. 

It is of special interest to those who are ham- 
strung by lack of opportunity. If you'd like to be 
the “boss” as an independent associate and have 
a modest amount to invest, there may be a great 
opportunity for you with this organization should 
you qualify. It deals with a service that com- 
mands the field. Its dominance is unquestioned, 
undisputed, absolute. A free copy of the booklet 
will be rushed to you on request. 


(O S.A.L. International, Inc. P. O, Box 22458 
Dept, 516 Denver, Colo, 80222 . 303-757-5500 
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accurate. S 


NAR 40 heavy steel balls, extra rubber, 
adapter for shooting arrows. 
GUARANTEED. Professional model of 
Nat'l Slingshot Assn. At dealers, or write 


MAP 
HOLDER 


SPECIAL GLAREPROOF, 
COVER, PLACES MAP, 
Dii INSTRUCTIONS, PICTURES, 
DIRECTLY IN VIEW. MOUNTS ON SUN VISORS, MOTOR- 
CYCLE OR SNOWMOBILE HANDLEBARS OR BOAT AND 
AIRPLANES GRAB HANDLES. 100°. VINYL COVERING. 
MAPS SLID IN OR OUT OF EITHER END, $2.95 ppd 
Rr. 2, Box 4200 Burlington, Wis. 53105 


— 


HITS LIKE A "RIFLE — 
KILLS RABBITS, SQUIRRELS " 
Powerful silent, 
For hunting, targat, 


routing pests. "t 

Sportsman's choice i : ا‎ 

sold world | A" HUNTING um 

ove! ae. ê" . SLINGSHOT | 
Tw duty 7" ash stock. 


Shoppers’ 


` WHAM-O MFG. CO., P.O. Bon) 54. San Gabriel, Calif, 91778 


. | SHELTON IND. 


| 
| 
| 
| 
| 
| 


with special $7.00 gift offer ta 
Popular Science readers 


pA aa E TRIAL‏ ويا 
uarantee‏ | 


uud A New 95 
| i 1971 Model 
mit | FITS ORDINARY 110V OUTLET - 3 WELDING d 


Weld, braze, solder or cut most anything made of 
No experience necessary. Follow simple instruc- 
trailers, farm and lawn 
hoats, 
furniture, hundreds of valuable items. NOTHING ELSE 
TO BUY! Comes complete with full face shield, pack of 
welding and brazing rods, heavy duty power cables, special 
electric torch attachment, ground clamp, flux. easy-to- 
follow illustrated instructions, rod holder, ete. Uses stan- 
dard 44” rods to weld iron, steel, brass, bronze, aluminum, 
other métals. New improved HEAVY DUTY circuit gives 
more welding power. Gives 4 times the heat needed to melt 
toughest iron. Plugs into ordinary 110V outlet. 3 WELD- 
ING HEATS . .. Not just one as with other low cost 
models. Use "high for tough jobs 'medium'' or ''regu- 
lar'" for lighter work. This important feature saves you 
money and time, Makes it possible for even beginners to 
start welding professionally the very first day. Pays for 


meta]. 
tions to make repairs on cars, 
equipment, bicycles, appliances, etc, Make campers, 


itself quickly. An excellent gift for any occasion. IT'S 

AUTOMATIC: Current is turned ON when arc is struck. 
troublesome foot switch. Speeds up work. 

Mention that you saw this ad in Popular 

FREF of "touch weld'" welding rods. Automatic arc 

MN striker. Weld with ''push button'' ease. 
fied or return for refund. Send only $2.00 and pay postman 
$16.95 plus postage when delivered or send $18.93 cash, 


OFF when rod is lifted from work. Eliminates need for 

Science and receive a $7.00 gift pack assortment 
10 day MONEY BACK GUARANTEE. You must be satis- 
check or money order for Immediate postpaid shipment. 


Wel-Dex Mfg. Co., Dept. w-202, Box 10776, Houston, Tex. 77018 


The "BLACK 


CAT" SURVIVAL KNIFE 


World Famous LOCK BLADE K-55 SURVI- 
VAL KNIFE, Snaps open instantly to an 8" 
open position and locks automatically. Its 
razor sharp cutlery steel makes it just 
right for any emergency. Send only $1.00 plus 
25¢ for postage and handling. 


WESTBURY SALES CO., P.O. Box 434 
Dept. C-72, Westbury, New York 11590 


Amazing Karate Self Defense ''Instructor'" 
Your Own Home Turns Your Fingers, Hands Into 
Powerful Weapons! Relieves Tension! 


Within minutes in the privacy of your own home 
master the secret Karate Black Belt self defense 
chop that can render a 200 lb. bully helpless, al- 


most instantly, No powerful muscles needed 
Turns each finger and hand into powerful weap- 
ons like a professional. Fast results guaranteed! 
Karate instructor enables you to perfect Karate 


chop from any angle. Breaking strength adjusts 
from 5 to 150 lbs as vou progress. High impact 
plastic quickly resets for next blow, Never get 
weak knees or be caught off guard again in the 
street. Self defense for the whole family 


WORLD COMPANY, Dept. 12PS 


| 1 Park Avenue, New York 10016, New York | 

| Gentlemen: | 

Please rush me ..... Amazing Karate self | 
“instructor” for only 


| defense $3.98 postpaid on 
! money back guarantee if not delighted. | 
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| Aame,... 


| EH ecc AME nM State... .. 0+ Zip. 


Train FAST 


at Home. It's EASY Making Up : 


to $10 an Hour—even while learning! 


If you enjoy fixing things, you're a ‘‘nat- 
ural” to make hundreds of EXTRA DOL- 
LARS A YEAR as a Locksmith. Need for 
service, sparked by rising crime, has 
never been so great and urgent. Easy, 
Illustrated lessons complete with ALL 
practice equipment, personal assistance 
— PLUS professional tools and Key Ma- 
chine given you free of extra cost — en- 
able you to make $5 to $10 an hour.. 

sparetime, or in a fulltime business of 
your own. Hundreds we've trained are 
doing it. So can rou: 


Mail coupon for 
FREE facts — no 
salesman will call. -<3 
Accredited Member 

Nat'l Home Study 
Council. Approved 
for Veterans. 


THIS PRO KEY 
A MACHINE 


gm 5 


YOURS 
TO KEEP— 


| BELSAW INSTITUTE, 1112 Field Bldg. 
| Kansas City, Mo. 64111 | 
| Name | 
| Address | 
| ciy State Zip | 
| C Check here if eligible Veteran Se 


Precision Built 
Automatic Machine 


Makes $5 


An Hour for You 


Turn sparetime into 
profits servicing home 
owners and businesses 
with much needed saw 
sharpening service. 


No b NM Needed ! Instant Income! 


Sharpening saws is a pr rofitable service in every 
town. With precision built Foley Saw Filer you 
can sharpen hand, band and circular saws with 
ponent accuracy. You average $5 an hour. 

quipment is automatic; works while you serv- 


ice other customers. 
No Big Investment!! 95% Clear Profit ! ! 


Equipment will be paid for from early months’ 
profits. Small down payment. A few cents a day 
covers operating costs. No canvassing necessary 
— business comes to you. Increases regular traffic. 


FREE We Help You Start..... 


ET We help you build a sound, 
edi Kt profitable repeat service busi- 
ness; tell you how others 
have succeeded in profitable 
sharpening service business. 


-e — -— — —Á —— —— -—— —— — AX—-—á€ eee 


FOLEY MFG. CO., 1219-0 Foley Bldg. 
Minneapolis, Minn, 55418 


L] Please send information on profitable serv- 
ice business sharpening saws. 


Address 


Ai 
| i 
i 1 
l i 
| Aaa i 
| | 
i I 
| | 


City, State, Zipcode لل‎ 
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New, low-cost kit 
makes electrical repairs easy. 


Only $9.95. Generous supply of terminals and tool for solderless 
crimping. Tool also cuts bolts, cuts and strips wire. 


bolts without destroying threads. Deep- 
indent printed letters and figures make 
use foolproof. 

Made in U.S.A. Satisfaction guaranteed or 
money returned. Send check or money order 
for $9.95 (Pa. residents add 6% sales tax) to 
American Pamcor, Inc., Dept. 95, P.O. Box 
1776, Paoli, Pa. 19301. 


Ort 
api 
MP 


Use it for all electrical connections in home, 
shop and car. Duplicate original manufac- 
turer's electrical connections on small appli- 
ances, washers, dryers, automobiles, power 
tools, lawn and garden equipment. 

Tool made of heat-treated, alloy steel. Cuts 
and strips wire, measures wire diameter, 
crimps on color coded terminals and shears 


* Trademark of AMP Incorporated 
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Cook | 
ادن‎ roast 


"-— 
New Heathkit 
electronic oven 
Kit 60-29, 80 lbs. 52 © © 95 * 


A five-pound roast in 45 minutes; baked pota- 
toes in 4; TV dinners in 6... that's the miracle 
of microwave cooking, brought to you now by 
Heath in money-saving kit form. You cook on 
china, glass, paper. Dirty pots & pans are gone 
forever. Safer than conventional cooking, too 
.exclusive Heath door gasket and patent- 
applied-for dual door interlock mean foolproof, 
failsafe operation. Cut cooking time up to 70% 
. Order your GD-29 now! 


finance your start. For free . 


a dbi Pep: en eggs; UE 


` | HEATH COMPANY, Dept. 15-12 f 


Benton Harbor, Michigan 49022 
a Schlumberger company 
| i} Rush my FREE Heathkit Catalog. 
[3 Enclosed is $ 


Namê 
z Address 


DECEMBER 1970 125 


| l 
I l 
2 و‎ l 
| Please send models). | 
| r3 T 
| I 
i 
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+Trademark of American Pamzcor, Inc. 


New Table Top Invention Puts You In... 


PROFITABLE RUBBER 
STAMP BUSINESS 


Home Operators now make 
$16.50 AN HOUR in Busi- ay. 
ness once monopolized by .% | 
a few big companies i 
Special rubber stamps bring high \ t P 
prices—cost only pennies to make * xe cR ° 
on new, low-cost table top machine. iui: 
Take 27 cents worth of material, 
make per rfect stamps, the kind businesses 
and offices now buy by the dozen at £2.75 each. Make cup to 
416 ناك‎ an hour. Start in spare time in your own home. 
machine on kitchen table using ordinary electrical vullet. 
Make any kind of stamp. We'll send you free information 
deer ede obligation about this established, highly profitable 
business. We'll even help 
information send name and address today on a postcard to: 


BILLIARD SUPPLIES |. 


m BUILD Y OUR OWN 
TABLES 
SAVINGS OVER 50%% 
o PLANS 7.9 FT. SIZES 
CATALOG 50c includes cloth samples 


CAMPBELL BILLIARDS 
Box 368 Hartland, Wis. 53029 


Simpe, sensible, HReidli-l-Rut shop tested 
plans. Build for yourself at a gud prodit 
AVE Inr s XE; Narrow waist GU tall E 
“SPIRIT OF THE CENTURY" £ 

urn pir latesi nll? eran design , 
‘SPIRIT OF 76'' with knurlel braas 
trim, 4 column howl or stately straight 
ise "AMERICAN CLASSIC’, Fhoropack 
Plans with LIFE SIZE PATTERNS tell all 
—plus AY PAAR S GUIDE. Jet are, heave 
brass weight (Ruempel original! — Wrest- 
minster Tube-hell chime movements. gür- 
xestis hronzessilver MOVING WOON dials. 
LYRE Pendulums. Finest solid Fy kilm -+ 
dried MWIK-BILT vare kits. £1.00 each plan. Rush $2.50 all 
three plus. Bonus ""Petite Grandmother'" plan os folks have 
for nO vrar 

KUEMPEL CHIME CLOCK WORKS & STUDIO 

Route 3, Box 240 B. Excelsior, Minn. 55331 


` Rubber Stamp Div., 


Finishes, Tools "E 


Chair Cane Kit i | 


Let this amazing new 


easy magic guide prove... 
YOU “ne PERFORM 


at home for just pennies! 


A Do-it-Yourself 
Handbook for Sure-Fire 
Popularity with your 
Family & Friends 
PROVEN! TESTED! GUARANTEED 
EVEN IF YOUVE NEVER TRIED 


MAGIC TRICKS BEFORE! BECOME AN 
IMMEDIATE AMATEUR MAGICIAN! 


Now explore the world of magic 
with chemistry. Every age group 


will enjoy hours of safe family fun : FIRST TIME 
that will amuse as well as educate. ' AVAILABLE! 
These parlor tricks can be per- cae 
formed with easily available in- Only 
gredients. You'll mystify everyone : $295 
when you pour water to "ginger ` 

ale" to “root beer" to "grape Save $1.15 
soda" to "orange juice" to “to- Order 2 for 
mato juice"! Astound them by only $4.75. 
changing a white handkerchief to ; Add 50€ for 

a galaxy of colors and back again ; postage & 

to white! A fun-for-all gift! | handling. 


Society Research International Inc. 
25] Alhambra Circle, Coral Gables. Fla. 33134. Dept. PS 


TELESCOPE , 8 


1 POWER: 25X-45X-T5X 


| Three telescopes in one. 
Ww! 3 different magnifica- 
N E power for ultra-bright 
images with 45 and 75 power for 
extra long range. Guaranteed 
to bring distant objects, 
people, sports, ships, 
moon, stars, etc. ; 
75 times 
as close 


Most powerful 
for the money. 
5 sections. Closes to 
1 ft. Brass bound. Has 4 
ground and polished lenses. Also 
; use as a powerful microscope. Directions 
PT- included. Mass production enables us to offer this 
instrument at amazing price of $4.98 complete post- 

: paid. Money back guarantee, order yours now. 
Criterion Co., Dept. P5B66, 331 Church 5t., Hartford, Conn. 06101 


a ee UU ا س‎ 


i-a i جاه‎ rw a E ru Se, eS EF uud 


110-120 VOLT A.C. 
LIGHT PLANT 60 CYCLES 


Fanbelrt driven from pick. 

up or smali fas engine. 
Operate. SW, drills, 
pumps, freezers, 


-— 


hattery. ب‎ r : 
1260On Watts — or 12 von 
vehiclss Wow $60, -00 
WWW Wape 12 — volt vee 
hiec ini Now $99.50, 
A at heck oF 
Monev td 


iam & Box 7066 FS. Amarillo. Tex. 79109 


Ban ' کے‎ wm a c C "EE iiL amm ست ا‎ Ra نع‎ a Rm ست و‎ pe pef چ‎ 


BUIL d iip ae -— 


RESTORE. 
-- anything of wood | 


LET Constantine's picture-packed 
i Catalog-Manual help you build new 
furniture — refinish, restore beat-up 
i cabinets, chests, tables, chairs, etc. = - 
See everything you need for easier, ee — — 
| better woodworking. All materials plus ^ 
plans, instructions. 60 glamorous 
woods in full color. Fabulous glue that 
needs no clamps. Period and modern 
1 furniture hardware, cane, lamp parts! 


2,000 Products y 
for Craftsmen 
Woods, Veneers § 


Colonial clock kits. Upholstery. Etc! 
jj Most-needed products not in stores or 

by mail elsewhere. Unsurpassed values! 
l| est. 1812. Send 25¢ for big new 
Catalog- ‘Manual. Going fast! 


y 
ü Moil ad with 25€ for Catalog 
plus Free “101 Project Ideas" 


e CONSTANTINE 2053 Eastchester Rd., Bronx N.Y. 10451 
ل‎ Dept. T-6 


Whittle Animals 
Books & Plans § 


à Name uu un ass iin t ud d m = m سكت‎ nn n 
Address e —————— 


— — — X— € a — Lol d M ee Zip. oem 


Shoppers’ 


TITANIA Man-made miracle jewels rival the 
brilliance of the most expensive diamonds 
at only $12 per carat. 1 carat Titania, set 
in beautiful 14 kt. gold Solitaire setting just 
$33. Man's ring with 1 carat Titania in 14 
kt. gold only $41. No more federal tax. 
Titania jewels may be cut to fit your own 
jewelry. Free DUE Pu chart & catalog. 
Regent kapinary Ho Dept. PSP, 511 
12th St., New York, New York 10009. 


ELECTRICAL ENGINEER's Handbook, a 
comprehensive guide & reference book con- 
tains hundreds of designs, drawings, 
charts & tables. Covers tools, equipment, 
symbols, circuits, generators, transformers, 
AC & DC motors, problems, safety, civil 
service exam questions, more. For the prac- 
ticing engineer, student or serious crafts- 
man. $7.95 ppd. Padell Book Co., PS-12, 


830 Broadway, New York 10003. 


Huge savings on tiny, all-in- 
the-ear, behind the ear, eye- 
plass and body models. New 
space age models are so tiny 
and well concealed your clos- 
est friends may never even 
notice. FREE HOME TRIAL 
No down payment. Low as ^T 
monthly. Money back guaran- 
tee. Order direct and save. 

Write today for free catalog and confidential booklet. 
PRESTIGE, Dept. D.35 Box 10947, Houston, Tex. 77018. 


Powerful electronic detector 
finds buried gold, silver, 
coins, etc. 5 new models. 
write for free catalog. 


| WRIST ROCKET 


AMERICA'S Pat. 

HARDEST 5لا‎ 

HITTING SLING 

Range 225 yd.—232 fps 

Matched spare rubbers E 

and pouch assembly, $1.00. V 
Write: 

WRIST ROCKET * 

P. O. BOX 21-A 


$ ظ‎ » 00 Post Pa, 
No C.0.D.'s 


with man-size Economy Tractor | 


No toy — real workpower to landscape, plow, roto- 
till, cultivate, haul, load. 14 hp engine with all- 
gear drive (no belts or fluid-drive loss), 
plus extra size, weight, and 
HecHen, give added power. 
di Most for your money. 
Send for catalog, ics 
dealer name. 


CONOM Y 


TRACTOR 
1005 A-12 Anoka Ave. 
Waukesha, Wis. 53186 


| Columbus, Nebraska 68601 


BULLDOZE, MOW, PLOW SNOW 


—— ‘Anyone Can Build 


Thousands of 
exciting tool 
values! 


, Thousands of Exciting Tool 
Values! Stanley, Millers 
Falls, Skil, Thor, Wen, 
Disston, Wiss Wellsaw, 
Dremel, Speedy Sprayers, 
Plumb, Huot, Kennedy, 
“hannallock, Porter-Coble, | 
Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
many other Notionally Advertised brands of Tools & 
Supplies, We ship Coast ta Coast af prices Hard to 
Beat. Send 50¢ for our big 146 page tool catalog to- 


day. 
SILVO HARDWARE CO. 
107 Walnut St., PSD-172, Philo., Pa. 19106. 


Grab onto the giant 1970 MOTOR's Auto 
Repair Manual and keep your machine 
really mean—every part doing its job with 
laser beam cleanness. Over 5 million 
Manuals have been sold to auto buffs, 
students, racing and professional mechanics 
to help get top performance from cars they 
handle. 

More than 1,000 pages feature 225,000 
service and repair facts and over 3,000 
"how-to" photos and diagrams. They get 
you into the guts of 2,300 models—every 
American car made from 1964 to 1970. 
Plus VW. Trouble-Shooter Section and 
trouble-shooting info throughout help pin- 
point 4,200 car troubles. The Manual shows 
where to start. Which tools to use. What 
to do step-by-step. It's like having a pit pro ' 


NATIONALLY ADVER- 
TISED $18. 95 piAluel 


CE! 
WELDS — RAZE — 
SOLDERS—CUT5 —ALL 
METALS! [lure intà 
ANY 110 volt socket. 


MARE — REPAIR 1001 
1 =o f CAR—HOM 
guide Kou. Just $9. 95. (After Jan. “3 $10. 95) | —BUSINESS, Lifetime BURNOUT ‘GUARANTEE 1th day 
Make a free 10- day test run. Then pay Jr hack rial H ١ if ملد ا‎ E AU CX 
ü > | rient lh L 
just $2 in 10 days, $3 a month for 2 months, SEND ONLY 52. 00 cash. ck. MO. م‎ post: 
ip itt thijs =] TIED fr bp atel i LS 
then $1.95, plus desee a "it tax. or عم‎ nga rö 1 Teiden gia paek ‘steel, 
= naming, 5 der, ل‎ aay 5" pols 
return book and owe no ARC TORCH! OFFER LIMITED--Order TODAY! MIDWAY 


WELDER, Dept. EPS-12, Kearney, Nebr. 68847. 


= HYDRAULIC JACK REPAIRS 


nem 
Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW to service‏ لم 
inoperative hydraulic jacks, BlG opportunity for ambitious‏ 
men, We show you HOW — in your basement or garage to‏ 
earn spare time cash in an expanding industry. Don't wait,‏ | 
ACT NOW! Get the facts.‏ 
Write for folder No PS-12and free bonus offer.‏ 


~ Hydraulic Jack Repair Manual Co., Inc. 


g^ 0.P.O. BOX 3 * STATEN ISLAND, MN. Y. 10314 


ing. Fill in and mail this 
ad to MOTOR Book 
Dept., Desk 002Y, 
250 W. 55 St, 
N.Y.C.10019. 


Print Name. Age 


Address — 


City & y & State — —— 


Furniture! 


—With this picture-clear book: How to Build Your 
Own FURNITURE. hy K. J. DeCristoforo. Make 
perfect furniture of anv stvle- even. create exciting 
mew designs of vonr owu- without special tools or 
experience! New method covers cabinets, tables, 
desks. dividers. chairs, beds: breaks it all down to 
simple steps; How to select and work all woods, ply- 
woods. composition hoards. Tools. Hardware. 
Everything vou need to 
turn out a first-class 
piece every time. 
223 þig chapters, 
hundreds of photos 
and drawings, With 
index and glossary 
of terms. Large 
hard-paper format. 
Send only $51.95, 
We pay postage. 
To Popular Science, 
Dept. 1270.44 Hill- 
side Are., Manhas- 
set. X.Y 11030. 


—Ó 


Reach -nade conmponents. 


Now you can use this ONE ‘power-feer shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . Sepa- 
rately or all at once with a single motor. Low Cost 
. . . You can own this power tool for only $35 down. 


-— — 
BELSAW POWER TOOLS CO., Stan Field, Pres. 
١ 9212 Field Bldg., Kansas City, Mo. 64111 


ALWAYS INCLUDE YOUR 


ZIP CODE WHEN 
| Name... 3 — —À ANSWERING ADS 
| ^ddress TOSI ا‎ E ELS us lg La lé p 
L- AS EU INT mm com 


T 98. $3. 96 VALUE 10 Year Guarantee 
FOR TWO FOR THE PRICE OF ONE 


Razor sharp lifetime steel blade opens easily and automati- 
cally locks in place, ''SH- BUTTON release, Tough, razor 
steel blade honed and polished to mirror-like finish. Bal- 
anced for target throwing. Legal size, Blide GUARAN- 
TEED 10 YEARS. If blade breaks we replace free. 30-day 
MONEY BACK GUARANTEE. A favcrite with sports- 
= nee fud cor quick iala of 200,000 m ah Ex- 

2 MP. vellen RIIL or man or y. wo or 3 Plus whe 
©) Nelson-Hall Co., Dept. MP-1 shipping. Send cash, ck. or M.O. to VIKING KNIVES. 

325 W. Jackson Bivd., Ron BVE Cie ME 0100 Depr, KS Box possi, Houston, Tex, 77018, 


{ ‘NEN ACCORD IONS -SAVE 1/2 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 . 


Teaches you how to pick locks. de-code. make master keys, repair, 
install, service, etc. New self-instruction lessons for every handy- 
man, homeowner, carpenter, mechanic, service 
station operator, fix-it shop, hardware dealer, 
gunsmith, 53 easy. illustrated lessons. Full price 
only $7.95 postpaid. Satisfaction or refund 
guaranteed. Mail order today! 


E. . ui 
T m 


3 Kes 


jsp 


is 


ELECTRONIC AND | STANDARD MODELS | ac nof America, Dept.P120 | 


on Corporatio 
*SAVET/2 off retail prices of comparable 535 is West Belmont AVe., Chicago, III. 60641 


Send FREE Catalog of Accordions, Am- 


accordions! 42 exciting new modele— n i Act 
plifiers—Discount Price List. 


Standard, ELECTRONIC, Amplifiers, 


too! All famous makes. Try before you | FREE 
5 buy. Free Accessories. E-Z Terms, Trade- Name 
À ae ins. Lifetime Performance Policy. FREE i New Color 
Day siia rig tr sny 1 -to-You 1 Catalogs — ل يب ب سس سيثة2001885‎ 
Home . " WORLD'S iscount Prices ush coupon. | Discount l | 
z LARGEST Accordion Corp. of America, Dept. P120 HGE uL ————— e 
Trial DEALER 5535 W.Belmont, Chicago, IIl. 60641 . BB SRL ALLE ELA mt | 
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. | WHATS HE DOING! 


-.| Making a Concrete 


Make a full time e 


i Flower Pot! ... and income: pa 

= SO CAN YOU! 

. VON SCHRADER OFFERS YOU 
* | Make and sell your own 3 WAYS TO PROFIT 

: Ornamental Concrete items. | 


l: عرو ا‎ Ty A | IN YOUR OWN BUSINESS, 


HOW MANY "HAN DY DAN DYS | a r Al | d Here's your opportunity to have your own business. One that 
CAN YOU USE? Hendy Danis ara paras CABE | im i at. inl ee ti trad " | offers an on-location cleaning service. The demand is so big 
that hook onto 1” pegboard | WI prices ano production trade secrets | for this service—growing so fast—that how much you earn 

and hold guider mi Wu. ch ME used for baby (nad, , direct from world's largest mold manufacturer. | depends largely on you. A 
Suggestions for getting in every package. i ; Every year there are more homes and public buildings with 
Nothing better for storing supplies, parts and small tools. | Over 350 designs to select from. | wall-to-wall carpeting—carpeting cleaned easier and 6 less 
Keeps workshop neat. Sample pack 10 for $1 ** 36 for | 
$3.50 ** 72 for $6.00 ** 144 for $11. 50. Caps only. 
No jars. Postpaid U.S.A. No 0.0.0.5. 

WICKLIFFE INDUSTRIES, INC. | 
Box 286, PS-12 Wickliffe, Ohio 44032 ü 


cost when cleaned on-location, These same homes and build- 
ings have walls and ceilings, and upholstered furniture that 
need cleaning. 
P. 0. BOX 39 ٠ HICKORY 7, N. C. 28601 | With Von Schrader Detergers— professional cleaning equip- 
—— ——-. ment- you can do on-location cleaning at its best... make 
| as much money part time as many people earn full time... 
enjoy a steady, growing ousiness. You need no special skills. 
START WITH 1, 2 OR ALL 3 VON SCHRADER DETERGERS 
Carpet Deterger. Cleans so completely it helps 
restore natural beauty—fast drying. 
Upholstery Deterger. Gives deep-level cleaning 
to every inch of upholstery fabrics. 
Wall Deterger. Washes walls and ceilings 
times faster than by hand—without mess. 
All Von Schrader Detergers arelightweight and easy to use. 
Proven reliable and profitable for thousands of users. 
Ho fees, no contracts. You own your equipment. You are 
+ | your own boss. And we'll help you every step of the way. 
1 Amazingly small investment. You can have your own on- 
NOW AT BIG SAVINGS! ف‎ location cleaning business for a very small investment. 
build choice of: tA} CR يدلول اا‎ B) 
Steeple, iC) grandmother—plus informa- 
tlon-packed catalog of movements, dials, 


REPOWER with a © or | 
V-8. H. D. ADAPTORS | 
for using Car, Compact | 
and some truck engines. Í 
State year & model, for | 
Jeep or Scout. Glve us 

FULL INFORMATION, : 
Send $22.00 Dep. and we r 
will ship correct kit, bal. | 
COD, Send full amount for I 


prepaid shin ment, wee 


tails FREE ! | H t 
Hoosier, Machina Products Co, Phone IT 3442] | | i CLOC KS i 
: L s. 6th, Pendleton. Ore. 978 1 IH 


» SAVE UP TO 98%!!4 


MEEPS re ea from 353.0 . . . Trucks 
trang 78,4 .o. Airplanes, Cars, hubo. 
motive Parts, Boats, Knives, Typewriters, 
ilothing. Walkie -Talkics. Oacllloseapes. 


Transerivers . . Also Camping: Sport- parts & kits to build these & IF other fine 
ing. Photozraphile & Electonics Esjuip- clocks. All 3 plans—$2.50, Catalog alonc— 

m pee ind bargains il penus Gove Ur 5e i | 
amaz ng hid bargains direct from (Govern- : 

nent alim Sena SL ال‎ For MASON & SULLIVAN COMPANY - 


viir hiako aem FEET amd xirplus 


GF vane EIE RUNE الور‎ cd Dept. PS, Osterville, Mass. 02655 ; 
PLUS SERVICE ae! erdum Kiel m 

! Dept. P517, [7 N- -BX. Holland, Michigan unc DD HER = | 
HOME-IMPORT 


M Radio with 
Fi BUSINESS-Make Big Profits 


` BIG PROFITS FOR YOU! 
In your own spare-time ^ 


FREE BOOKLET TELLS WHOLE STORY—MAIL COUPON TODAY 
VON SCHRADER CO. 11121 Place, Racine, Wis. 53403 


7 17, 


Am, New Drop Ship Plan offers you 


Name 


PRINTING BUSINESS Calendar 
Since 1572 thousands from high school to retire m nt j first day pr ofits! Deal direct 
fa 2i a Fri = 1 & * 
ages have mide important extra money with Kelsey with overseas sources at prices Address 
hand presses, supplies, paper and how-to-do- it 


— د‎  —— ——S ——— MH 


| 
| 
i 
Present Occupation. | 
| 
| 


printing and business management help. Have your 
own printing business und your present job too. 
Send 25e (credited against vour tirst order) for big 
catalog and details. ACT NOW ! ! KELSEY 
PRESSES. Dept. OAD; ا‎ Conn, gu 


Derring -1 no investment. Full or spare time. 
Pistol $5. 89 Write for FREE BOOK today to... 
MELLINGER, dept D224C 1554 S. i die Los oes Calif.90025 
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POWER TRANSMISSION BELTS 


e 


Buy auto air ir conditioning NOW? 
=~ You're kidding! 


i For Skidoo Models $8.95 up 

J Magd à LS x fit Stew Ti ailes ATY, lini- 
Bikes, etos Fer met Amerwan amt imported 
miae hiimes M at discal prex Order hy 
X li ibér pg لسن‎ SO gtit Dou ies ed : ; 
لا‎ seen | When you can save $200 or more? LAFAYETTE 
an (20 belts: PS COM Fatt ليحرب "ا‎ Why 7 

: not’ 1971 Golden 
7330 : St. Aubin Ave. Detroit, Mich. 48211 


METRO SUPPLY COMPANY | Write HUS KIT, Box 8585, Dallas, Texas 


: | 
= gp shown. Dazzling bargains with 
| 

| 


| Jubilee Catalo 
سا ر‎ E A MAKE TO $12 AN HOUR AT HOME | Your 1st Guide To Everything in ^ - 


| | 
UNE  — i Let Me Prove It To You FREE! 
| L | I'll show you how Plastic Sealing and 468 
Pages 


Easy to follow plans | Laminating at home, spare time, can 
of 


i [complete with actualy | give you as muchas $12 each hour you 
ka photographs and pat- |. : operate. Table-top machine seta up any where. 

terns for building! | Easy. Fun. Moexperienceneeded. We furnish 

B ` everything. We'll even help finance you. No 
uh With discoun! coupen- 5 house-to-house selling. Orders come by mail. 
wii money back guarantee JI ' Write for facts FREE. No salesman will call. 


I | WARNER ELECTRIC, T3 darin, Dept. L-3-P, Chee, III. 50525 


س 5 سس سي —— — — ——— .—— — 


e Stereo Hi-Fi 
e Citizens 


امس يبس eae‏ هت 


| EM “SPIN-ON” 


OIL CLEANER | IRRIGATE-DRAIN- SPRAY. CIRCULATE. All-metal, a A an 
Cleans motor oil 100 times cleaner N usto -proof, Type XB. Stainiess shaft. Use 14 HP Tas e Amateur 
than MAE peer, apinan. TILEF JN "or larger. 1 HP 1.200 GPH 60° high or 0 Gear 


Never drain oil again, Never buy | 


GPH 25' well, 5.200 GPH max. 113" in: 1” aut. 
Belt or direct drive $12.95 
“pType P won't rust or clog. Bronze brng. 

To 2,400 GPH. 1" in; 33" out $8.95 
- Postpaid cash with order 


a Tape | Ré e Test Equipment © 

e TV and Radio Tubes and Parts e Cameras 

e Auto Accessories e Musical Instruments 
e Tools e Books 


another spin-on fllter. Change 15 
cent element every 3000 miles, 
available everywhere, Oi] is 100 *z 
clean 100% of the time. Guaran- 
teed 5 vears. $25.95 post paid. 
Write for the facts. Save $8, 00 


3000 mil à MONEY BACK GUARANTEE 
lbid Virden Perma-Bilt lv LABAWCD, Box 34, Belle Mead, N. J. 08502 LAFAYETTE Radio ELECTRONICS 


Syosset, L. 1 N.Y. 11791 


pem HU GER GER NER GU NET NER سرمت‎ NA RR GRE SOUS ا ال‎ ARR 


Send me the FREE 1971 Lafayette 


Box 7066 PS, Amarillo, Texas 79109 Dept 131 11. P.O. Box 10 


[ d 
DEVELOPED & PREPARED a — — — — — -FREE CONSULTATION— — -— — — = =r i Golden Jubilee Catalog 13121 § 
1i : 1 

For Commercia! Appaal & Sates a THE RAYMOND LEE ORGANIZATION INC. a ee - 
DESIGN—MARKETING—PATENT RESEARCH—ORAWINGS § SEND EREE York City toy RECORD" Perm ® | d ' 
Second Decade of Reliable Service to " SEND FREE “PRODUCT MARKETING” UM i E A A n 
INVENTORS ه‎ MANUFACTURERS « LAWYERS عو‎ | xs als i 
a : Director: Raymond فقا‎ , 0 Name + 8 - ف هدهو‎ » m م ع 3 عامس‎ 4 à » ع ساق هاع ساس‎ + . 7 ; i [| 
ei IM Miaa kient Cice former Fatani Examiner oet ل‎ Address 0 C هداع‎ OE ^ BoB جم ا«‎ Bom 5 B UG ساسا‎ # oe Bom m eo  BOo5 * Pos 3 * [| : CITY Se ee LIES PCR MERI T . 

Member: United States Council, E Cees State......... Zip... i 
international Chamber of Commarce fmm mias m abd dn d d n d m en me A le n RR E n n n ' STATE . eer Ren £P 5 i 
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BUILD THIS All Wooden Clock... complete 
plans for the most talked about show-piece 
in town. Clock is 100% wood, all working 
parts fully visible. No special tools. Sep- 
arate hour, minute & second hand, weight 
driven, keeps perfect time. Mount in grand- 
father case or on pedestal. Plans only 
$4.00. R. D. Thomas, 1412 Drumcliffe Rd., 
Dept. PS-12, Winston-Salem, N.C. 27103. 


5 


LOVELY BEAUTY Queen is offering free 
copies of "Florida: Facts & Figures," a 24- 
page booklet filled with the latest statistics 
on the fastest growing state in the nation. 
Brochure covers climate, recreation, health, 
taxes, education, housing. living costs plus 
other categories important to persons seek- 
ing information on Florida. For free copy 
write: “Florida Facts," Box 1718, Dept. PS- 


cmm 


Bartlett Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com- 
plete plans, kit brochure, photos and sup- 
ply sources $4.00. Al! orders returned via 
airmail. Write: 


HERB BARTLETT 


Box 3339-5, Scottsdale, Arizona 85257 


FENJOY AN EXCITING, ROMANTIC 4 


IMPRESSIVE LOOK , 
ANYTIME! i 


QUICK-CHANGE to suit your mood time: ll 

. send for your Mustache, Sideburns and M 

pote es Van Dyke at once! Simply check ine 
a aam colar you want or send a sample of 


your hair and leave the matching to 
our expert. MAIL COUPON NOW! 


Adheres securely . . . off and on in 
seconds . . Can be worn as i$ or 
trimmed to just the style you want j 
| To Order give hair color M~ Blonde: 

T] Black; ™ Light Brown; [1 Medium 
|! Brown; [] Dark Brown; [] Grey; 
O Silver; C] Auburn or send hair 
sample. 1 Mustache $2; M Deluxe 
Mustache $5; [1 Sideburns $3; Ti De- B 
luxe Sideburns $5; °° Van Dyke $3; 
| O Deluxe Van Dyke $5; [| All Three 
> $; JAI Three Deluxe 510 (1 save $5) 1 


Masculiner Co., Dept. 406. 160 


f 
Amherst St.. East Orange, N.J. 
جلا‎ = =æ 5010 ON MONEY BACK GUARANTEE s mm um mii 


i 
a 
E 
E 


12, Miami, Florida 33138. 


"En puel inr. ^ emo 


| 


Pays off in 
Savings 

1012" high, 6" . 

wide, weighs 6 Ibs., 

holds $200 in 

dimes. Federally 

approved for inter- 

state shipment. Individual reels stop one- 
by-one: two or three cherries pay 30€, 
three oranges 606, three jackpots $1.20. 
5¢ model available at same price 
(shipping included). If questions, write. 


Catalog of big variety of exciting items 


available . . . FREE! COFFCO 
$3500 DISTRIBUTORS 


Dept. 5-31, P.O. Box 522 
Lake Zurich, Illinois 60047 
Money Back Guarantee 


postpaid 
2 for $65.00 


TREASURE & COIN DETECTOR — Bl yt. 
[ i 

MONEY BACK GUARANTEE uos 
New electronic detector penetrates a 2 95 
deep into earth to locate gold, silver, iy ree 
coins, minerals. More penetr.ting $ 
power than ever before. Sensitive 
enough to locate a single coin or 
emall nugget. Works through 
earth, wood, vegetation, water, 
rock, ete. Not a ''probe'' type 
hut a fully electronic detector 
that is guaranteed to have at 
least twice the detection ability 
of any detector in this price 
range or return in 10 days for 
refund. Uses inexpensive 9V 
battery. Fully transistorized. 
Weighs oniy 3 pounds. 
Loudspeaker signals when 
object is detected. Has 
plug-in earphone for 


treasure hunting in 
privacy. NOTHING 


Comes complete, 

H ready for 

operation. Ship- 

ping container has 

c compartments for 

i; detector and all ac- 

Cessorles, serves as 

fi & carrying case. 

wit Send only $29.95 

' check, cash or M.O. 

if! for postpaid shipment 

or $2 00 and pay $27.05 

plus small C.O.D. 

when delivered, 

Viking Detectors. 
Dept. v -5 

Hox 10880, 

Houston, Tex. 77018 


Statement of Ownership, Management and Gir- 
enlation (Act of October 23, 1962; Section 4369, 
Title 39, United States Code) 

1. Date of filing: October 1, 1970. 

2. Title of issuc: Popular Scienee 

3. Frequency of issue: Monthly. 

1. Loeation of known office of publication: 5 
Lexineton Avenue, New York, New York 10017. 

3. Location of the headquarters or general busi- 
ness Offee of the publishers: 355 Lexington Ave- 
nuc, Sew York, New York 10017. 

6, Names and addresses of publisher. editor and 
managing editor: Associate Publisher & Ecditor-in- 
Chief: Ernest V. Heyn, 355 Lexington Avenue, 
Now York. N.Y.; Executive Editor: Hubert Luckett, 
355 Lexineton Avenue, New York, N.Y.; Alanaving 
Editor: Kendall W. Goodwyn, 355 Lexington Ave- 
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7. Owner: The Times Mirror Company, Times 
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ceeding 12 months, 323,233; single issue nearest 
to filing date, 322,000. 2. Mail subscriptions: Aver- 
age no. copies each issue during preceding 12 
months. 1,320,327: single issue nearest to filing 
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ELSE TO BUY! 
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Í 
radial arm saw kit. Also send free reprints of feature | 
I 
I 


90% | 


RADIAL ARM 
under & 
+100... 


Buy direct from fac- 
tory, assemble your- 
self. Incl. 15 h.p. G.E. 
motor, easy to follow 
instructions, all parts, كت‎ l 

nuts and bolts. Guar. for life pat. pend. radial arm track; twice 
the usual bearings for extra rigidity, greater precision. Rips 24”, 
crosscuts 12"; belt brake. $99. complete, freight col. Kit less 
motor (any standard كبا‎ h.p. or larger will do) $ 84.85. With opt’! 
G.E, motor developing 1 h.p. $108.65. Money back guaranteed 
by one of world's largest manufacturers of bench power tools. 


- MAIL COUPON FOR ILLUSTRATED BROCHURE = 
American Machine & Tool Co. 
Dept. PSDR, Royersford, Pennsylvania 19468 


Please send me without obligation your free illustrated 
brochure containing full information on the PermaTrak 


articles by editors of Popular Mechanics, Workbench 
and Family Handyman. NO SALESMAN JS TO CALL. 


NAME — 


5 
ا 
ا 
| 
. 
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CITY STATE__ EIP o 


| GOVT. SURPLUS 22: SAVE 


HYDRAULIC PUMP & MOTOR mature 


hydraulic unit consists of 
» Pump outpu لق‎ 
2 V.n.c. 


AND OTHER 
BARGAINS 


UP 
TO 


H x’ W, Tested 


prior to ray t. 7 ths. $17.50 


(Stk. #2467 


ys 
PLE 


Mes 


ELECTRIC PUMP WITH CON- 
TROL SWITCH For boats, campers 


& trailers. (Output 300 GPH. Can he 
used in fuel or water. 13" pipe bronze 
inlet. 12 ur 24 V.D,C. Explosion-proof | 
motor, Comes with wiring diagram. | 
Approx. GOVT COST $1530. Shpg. wt 
G ibs. $14.50 itk. #1164) 


m 

Ex 

xx end doc for amazing catalog with 1000's- of 
bargains in hydraulics; electrical, marine, auto- | 
motive iblernk, el: UO iay guarantee, Order (rum 
ad. All prices FOB Culver City, DUS; deposit for 
COD. Cal. res. add Slee sales tax, Include zip. 
Satisfying world-wide custaomera since A945. 


10 DAY ® 
MONEY BACK 
TRIAL 


Only $1895 Prepaid Complete Rea 


Every home, shop, and hobbyist needs this quality metal 
working machine. Weld, Braze, Solder, cut almost anything 
metal. Follow simple instructions to make or repair 1001 
items including furniture, toys, auto bodies, fenders, trailers, 
boats, farm and garden tools and equipment. Operates on 110 
V. 30A. for pennies—Adjustable Twin Carbon Arc Torch easily 
REGULATES HEAT FOR EACH JOB. Eliminates changing cables— | 
replaces gas torches—no tanks or refills to buy— produces to 
11,000* heat. YOU CAM PAY MORE BUT YOU CAN'T GET A 
BETTER LOW COST WELDER. Over 500,000 in use. Manufactur- 
ers of welders for over 30 years, LIFETIME GUARANTEE. Sim- 
| ply return prepaid. We will repair and reship FREE of charge. 
| YOU GET: heavy duly welder in rugged metal cabinet, ground 
Clamp, cables, combination torch and rod holder, welding 
manual, helmet, Free $2.00«pack “TOUCH WELD" rods for 
instant automatic arc, brazing rods. 14'' carbons, solder, flux. 


PLUS EXCLUSIVE OM/OFF SAFETY FOOT SWITCH 


$3.95 VALUE INCLUDED AT NO EXTRA COST 


ORDER TODAY OM MONEY BACK TRIAL. If net completely satis- 
fied, return in 10 days and we will refund peus price. 
SEMD ONLY $2.00 and pay $16.95 plus C.O.D. and delivery | 
charges or send only $18.95 for postpaid shipment in Con- 
tinental U.S.A. FOUR-WAY WELDER CO., 1810 5. FEDERAL ST., 
Dept. RSN. Chicago, Illinois 60616 
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MOON Landing pictures. other his- 
toric space unusuals, Free brochure! 
Astroland. Box 234-PS, Merritt Island, 
Florida 32952. 


ROCKETS!!! 2000 plus, Single, multi- 
stage kits. Tubes, cones. engines, para- 
chutes, launchers. Same Day Service. 
Amazing accelermeter kit $1. 50. Cata- 
log 25c. Rocket Supply, River Edge, New 
Jersey 07661. 


7 BOATS, INBOARD & 
OUTBOARD MOTORS _ 


— ee 


BOAT PLANS. FRAME KITS. KITS. 
BOAT KITS. World's largest catalog 
—Over 200 top designs for the amateur 
builders, New catalog includes Cruisers, 
Runabouts, Deep  vee's. Catamarans, 
Trimarans. Houseboats, Sailboats from 
Small Sail Fish to 34 ft. motor sailers, 
lar e select iun of E d Minna 
or e new 
ae et kit. catalog or $2.00 for catalog 
plus Boat Builder's Guide. Clark Craft 
oat Company, 15-5 Aqua Lane. Tona- 
wanda, New York 14150. 


BOAT Kits. Molded Fiber lass. Save 
money -— assemble yourself. Factory 
molded sections bond into one-piece 
to 32". Cruisers. 
Runabouts. Houseboats. Sailboats. Big 
line accessories, motors, trailers. Easy 
terms. Free 80 pase catalog. Luger, 
Dept. AC-T0. 13 East Clit Road. 
Burnsv ille, Minnesota 58378. 


NEW Outboards 1970 & 1969 McCulloch 


az others: 4 H.P. $120, 9 Electric $295 

18 . $368. 60 Electric $848. All 
sizes. Literature 50€. Electra Marine, 1427 
Broadway, Brooklyn, New York 11221. 


MARINE Engines, conversions. 
Catalog free. Charles F. Stokes 
prises. Coldwater. Michigan 49036. 


FIBERGLASS, Resin, Foam. Brass. 
bronze screws. Prepaid, no tax. Boat 
plans Catalog 25c. Stiles, 11-5 Mantua 
Hts.. New Jersey 08051. 


arts. 
nter- 


NEED Money? Have fun selling ma- 
rine accessories for information write 
to: Walters Marine Supply Inc.. 2620 
Uoapwend Drive. Wilmington, Delaware 


———— — . 5 


FREE Brochure. Conversion Kits. 
Gears, 1/0. Gas. Diesel Engines. Star- 
marine, 1931 Embarcadero, Oakland, 
California 94606. 


| Free color catalog of the largest 
selection of popular sail- 
iceboats, and sail 


boats, 
making supplies. 


TAFT MARINE CORP. 
A ^ 636 39th Ave. N.E 
٠١ Dept. PS-12 
Minneapolis, Mir 5542 


8 BATTERIES, 
GENERATORS, ETC. 


BLO YOUR OWN 
EY ND. PLANS 


BATTERY CHARGER 


FOR LESS THAN 


T r 
437 


pty 
sits 


1299 
ORDER YOUR HLIDSTA Mrs E TALET 


9 ELECTRICAL 
SUPPLIES & EQUIPMENT 


PLATING equipment, supplies and 
"know-how'' Build your own tanks for 
nickel, chrome. etc. Easy-to-install PVC 
liners. Rectifier components—all sizes. 
Schematics, parts lists, formulas, oper- 
ating instructions for all plating. $5.00 
postpaid. Guaranteed to save you 25%- 
ru or immediate refund,  1511-B, 
Platers Service Company, Esperanza, 
Los Angeles, California 90023. 


3 PHASE from single phase. Build 
own converter quickly. easily ion as little 
as $20,000. Instructions $2.00. n Ma- 
chine Shop, Rt. . 2, Wauchula. Fia "33873. 


HARD to find light bulbs. Jetronics, 
Box 67015. Century City, Calif. 90067. 
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ers—Design Manual. . 


CLASSIFIED ADS 51.85 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, first word 
in capital letters, rest of ad upper & lower case. Additional 
capitalized words, 70c per word extra. All capital letter head- 
line or white space, $10.50 per line. 

CLASSIFIED-DISPLAY ADS sold in 1 inch multiples from 1 to 
6 inches. Rate $140 per inch, per month. Discounts for con- 
tinuity. (Complete details on request.) 

Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE for the February issue ‘on sale January 26) 


to: Q. K. 
Popular Science, 355 Lex- 


classified orders, copy, inquiries, etc., 
Kelly, Classified Advertising Mgr., 


is December 10. 
Send all 


ington Avenue, New York, N.Y. 10017. 


ADAPT Any Walkie-Talkie to Motor- 


cycle, : 
prise. 1117 Sanchez, 


fornia 984010. 


Burlingame, Cali- 


CONVERT Bike to Motorbike— Plans 
... $2.00, Go-Cart Plans—$2.00. Snow- 
mobile Plans . . £3.00. Go-B*k Indus- 
tries, Rothsay. Minnesota 56579. 


4A SNOWMOBILES 


SNOWMOBILE. kits $2! £25. Plans and 
photos 51,00. Information 10c, Compcop. 


Box 1267. Redwood City. Calif. 94064. 
5 AVIATION 

AVIATION Surptus Big Catalogue 50c 
(Refundable), Box 1TF-PS, Spring 
Grove. Pennsylvania 11382. 

ONE-Man jet helicopter—easy, inex- 


pensive to build. Detailed plans. draw- 
ings—55.00. Helicraft. Box 17153AÀ, Balti- 
more, Marviand 21218. 


AIRBOAT.  Propellers, Plans. Kits, 
Supplies. 90, 125. 150 & 220 H.P, engines 
& Parts. Complete <Airboats. Catalog 
$1.00. Banks-Maxwell. Box 3301 G, Ft. 
Worth. Texas 78105. 


BE A Government. licensed aviation 
mechanic. Practical training. Free in- 
formation. Aero Mechanics School, Dept. 
3. Municipal Airport, Kansas City. 
Missouri 64116. 


5A HOVERCRAFT  — 


SCOOT- AIR— Build this exciting new 
low-cost sports hovercraft. Plans $4.00. 
SGACV. 627 Mankato, Chula Vista. Cali- 
fornia 92010. 


—— — 5 - 


EXPRESS Air Rider Two- Gunter Hov- 
ercraft Complete D.I.Y. construction 
plans $2.00 the Hovcentre. Box 656, 
Maple. Ontario, Canada. 


HOVERSPORT HS-II. two place 
hovercrait. Excellent stability perfor- 
mance/control. amphibious,  semi-en- 
closed cabin. easy to build. Designed by 
air-craft engineers. Specs. photos— 52,00, 
Plans, book—510.50. HS-IA. Single place 

-00 


hovercraft: Plans, book—s6.00. Hover- 
sport. Box 12427H, Lake Park, Florida 
33403, 


6 ASTRONAUTICS 


5 کے يس يقنم 5 = = 


ROCKETS: Real flying models—flights 
up to 2500 ft. New illustrated catalog 25c 
Single and multistage kits, cones, en- 
gines, launchers. trackers, rocket aerial 
cameras, technical information. Fast 
service. Estes Industries, Dept. 32-M. 
Penrose. Colorado 81240. 


ROCKETEEHRS: Remote Control Mo- 
torized Launching System; launch rock- 
et any direction electronically. Pictures, 
description. c: Lercari Engineering. 
Box 80894. Los Angeles 90009. 


ROCKETS!! New Big 1971 Catalog— 
Engine Data—Diagrams—25¢, Refunded 
first order! Super fast delivery. New Im- 
proved Rocket cat ميلك‎ With Tracking 
Smoke. New Launc 
Join our team! Centuri Aerospace. Box 
1888, Phoenix. Arizona 85001. 


——— E Ü — = 


SOLAR  Viewers—Astronomers, pho- 
tographers, directly view sunspots and 
solar activity with safe. lab-tested view- 
ers. Send $1.00 to Solar Viewer. P.O. Box 
1608. Valdosta, Ga. 31601. 


AUTO EMERGENCY KIT 

A MUST for every car owner. Don't 
add to your troubles when stalled on that 
lonely road, Contains first aid kit. fire 
extinguisher, tire inflator and sealer. 
flashlite. warning blinker. Attractive 
luggage case. $9.95 and 50c postage, Or- 
der from Village Fair. Dept. P.5.121, 
Falls Village, Connnecticut 06031. 


AUTO and Home electronic alarm and 
Anti-theft systems. Free catalog. Gam 
Products. 85 Jay Street. Newark. New 
Jersey 01103. 


CAR Clocks—86.95. Car  Radios— 
$13.95, Pompa. 79 Furlong Rd., Roch- 
ester. New York 14623, 


3 AUTO TRAILERS & 
CAMPERS 


CAMPER & Trailer Kits-—Assemble 
yourself, Save 1» over factory built. 12 
models: Pickup Truck Campers, Pickup 
Covers, Travel Trailers, Folding Tent 
Trailers. Big line of accessories. E-Z 
terms. money-back guarantee. Free 24 
page color catalog. Luger, t. WD-70, 
1300 East Cliff Road. Burnsville. Minne- 
sota 55376. 


CAMPER plans and full stad 55 
The most detailed available with written 
and pictorial instructions. Various mod- 
els and accessory kits offered. Send for 
literature—Glen L.. 9152 PS12. Rose- 
crans, Bellflower, California t 80706. 

ELECTRIFY vour cottage with wind 
generated power. Photos. drawings. 
plans. $3.00. Woodlawn. S. 333 Catherine, 
Ottawa 4, Canada. 


4 MOTO RCYCLES, 


BUILD “Popular M Mechanics" MINI- 
BIKE featured June 1867 issue, Detail 
plans, photographs 535250 refundable. 
Kits. parts. engines; factory discount 
prices. Catalog 25c. Gilliom Mfg.: PSC: 
st. Charles, 8 Missouri 63301. 

REVOLUTIONARY !!! Auto-battery 
motorizes your bike. „Simp! built... 
Inexpensively operated. LANS 
SPEEDSTERK-$2.00 OMMUTER- 

$3.00: Gate Re-Bike, 


$2.00 Both 
Box 50458 Cherry Hill. NA. 08034. 
MOTORCYCLE Turn Signals. Acces- 


sories. Catalog 35¢. Houston. PS, Lock- 
port, Illinois 60441. 


i am a 


BUY WORLD'S FINEST AKRONT 
ALLOY RIMS 16" to 23" avallable—Mav- 
rick shock absorbers—spool hubs $10.00 
—spokes and lacing  available—other 
foodies—free catalog. NORTH AMERI- 
CAN IMPORTS. P.O. Box N. Mojave. 
California 93501. 


ILLUSTRATED Catalog 25c, Parts ac- 
cessories, custom stock, most makes 


models. Cycle Supply, Box 1925, Falr- 
bury. Illinois 61738. 


ELECTRIC MINI-BIKE 


Fabulous electric battery powered Minmi- 
Bike. Easily built with ordinary tools at 


an cost of other minl-blkes. 
- Speeds up to 40 M.P.H. 

® Noiseless Operation $425 
® Operates on Pennies a Day 

Complete plans and aaa ppd. 
P.O, 
LECTRA-BIKE ingi 


All parts available Jovally. 


instant Starting 
Washington: N.J. 07882 


A-1 CHRISTMAS GIFTS 


PSYCHEDELIC Catalog of Psychedel- 
ic Gifts. Over 60 Pages of Posters. Light- 
ing Effects. etc. Send 50c to: Hole In 


The Wall 6055-5, Lankershim. No. Hol- 
Ivwood, Calif. 91606. 

LINEAR AMPLIFIERS: 10 Meters. 
Hawk” 25 watts—$59.95: ‘‘Raider’'— 
100 Watts - $138.95; '"'Maverick-250''— 
250 watts - $244.95, AM, SSB. "Scorpion" 
50 watt 12 Volt mobile . $99.95: Ban- 


dit II" 100 watt mobile - $169.95. 20-35 
megacycles. (Illegal Class D 11 meters.) 
Dealer inquiries invited. D&A Manufac- 
turing Co.. 1217 Avenue C. Scottsbluff, 
Nebraska 69361. 


2 AUTO SUPPLIES & 
EQUIPMENT 


HYDRAULIC Jack repair kits, parts 
and supplies. Catalog 50c (in coin), Hy- 
draulic Jack Packing & Tool Co.. Inc., 
General P. O. Box 3. Staten Island, 
New York 10314. 


AUTO Parts for old cars and new, All 
makes, Catalogue $1.10. Antique Parts, 
Milwaukee. Wisconsin 53204. 


MAKE PEOPLE SMILE. .. . with our 
historical bumper stickers. Free Cata- 
logue!! Write: Hobby. Box 393-ACI2 
Lufayette. California 84548. 


BURNING OIL?? . Smoking?? , 
Pepless?? Hard Starting? ? . . $ave 
with Ring-Valve Job while driving. 


$6.50. (Special: Two for $12.00 postpaid) 
Results guaranteed! Motaloy. Grantham 
5. Penna. 17027, 


“CROSLEY (34 Midget) auto parts. 
accessories, Service. 616 Burnside. In- 
wood. L.I.. N.Y. 11696"' 

MODEL ` 'A'" Parts, List 25c. Mateo. 
303 South Walker, San Pedro. Califor- 
nia 90132. 

TOE- mn Adjuster. $3.95, Postpaid. 
Thousands sold. Instructioas. Guar- 


anteed world's most accurate, Ballard's, 
Box 366, Allef, Texas 77411. 


PORTABLE CAR DESK for persons 
to write while in the car. Only 58.85. 
e Box 833-D. New York City 


STUD YOUR OWN SNOW TIRES & SAVE! 
"The Studder” — 


Ensliy opens 
mermiyi] stud 
holes & sentis 
studs mgecureli 
im inflated or 
id HTT wir tel 
tires — even 
fires alresdy 
üriven iin- 
struetlans čov- 
er gravel rē- 
naval) 


Hest Quilts 


Tungsten 
Carbide jl 
Studs 

^ sizes fur 
enr ax light 
frock tires 


You'll save for years with this sturdy tol, ا‎ 


ple installation, STT OIE oun 


LR ا‎ for hole depths fron: 12/327 DN n 
18,: (0,167), PRES: of if ra. , . 51.95, (Ht 
e UT (X COMPLETE RII: Studley A Ts studs 


itor 2 iiris s. ONLY Sth. yal. For proper 
stud size, advise stud hole depth with kit & 
stud orders, Check or M.0, No C.O.D. 
TRACTION, INC.. Dept. 85-2 
P.O. Box 15112, Denver, Colo. 80215. 


Introductory Offer 


ECONOMY LIGHT 


for 12 Volt battery operation 


Super-efficient fluorescent 
For portable use, or fixture mounting. 
for camping, autos, trailers, 
Long-life eolld-state 
Runs on aniy 1 amp, Lewa standard BI 
lanp, not ineluded. Special inroduetars 
Prive of يلاه‎ TD. postpaid. Order direct: fron 


B & B Enterprises 
P. O. Box 447 
Upland, CA 91786 


California residents add ع ولق‎ Sales Tax 
Accessor iex available: 


L'senul 

CANDIES. aUud, 

inverter-type . bal läst. 
TR 


12' cord with lighter plu $2.50 
Convenient Han ied 5 p m curae n A aeq med 1.75 
FETS ‘cw lamp bu V د ل‎ Parce EE رمتو ل‎ a 1.10 
s sr cheeeltc a Black" lamp. e... 34.00 
Switc reat re A ET MERE S E RD E EFT EE qi 75 


COLLECT MINERALS AND ROCKS! 
Send for illustrated catalog listing hun- 
dreds of minerals. crystals, rocks and 
geological oddities. Send only $1.00 today 
(refundable). Free. genuine ruby crystal 
with catalog! FILER'S. Box 487-512 
Yucaipa. California 92399. 


EARTH Science Rockhound Magazine 
subscription $3.00. Sample 40c, Box 
550-PS, Downers Grove, Illinois 60515. 


23A COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound. gem cutter. jewelry maker. hob- 
bvist or craftsman can be without. Full 
of bargains. exclusive items, low prices 
from largest suppliers and authorities in 
the field. Free new catalog iust off the 
press, yours for the asking. Write: 
Grieger's, Dept. C-14, 1633 E. Walnut. 
Pasadena. California 91109. 


DAZZLING synthetic diamond rings. 
Rivals natural stones in brilliance and 


hardness. Men and womens. Write. 
Gems. Box 93-B. Colton, Calif. 92324. 
23B JEWELRY 


Make professional jewelry 


FOR FUN-PROFIT-GIFTS Send 25c 
for new "HOW-TO" | 
catalog of supplies, stones 

No special 


ideas. 
quired. Hundreds of parts "to ! 
choose from. 


SY SCHWEITZER & CO., INC. 
Dept. P-3, P.O. Box 106 
Harrison, New York 10528 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


IROQUOIS Masks. Rattles, Dolls. Cat- 
alogues. 25c. Irografts. Ohswokon, Oii- 
tario. Canada. 


WHOLESALE Indian relies. VN Y 


Arrowheads: 3, $1.00 à 00. 
Knife, Toc. Tomahawk. £2.95. List, 10c. 
Stoneman. Box 11053-PS. Philadelphia. 


Pennsylvania 18141. 
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ORIGINAL Antique Telephones. Illus- 
trated Catalog—30c. Telephone Compa- 
ny. Turtle Lake. Wisconsin 54889. 


FOR sale. Original 1803 desk tele- 
phones, (Elliot Ness Candlestick Type). 
$20.00. With rare brass receivers $25.00. 
Postage $1.00. Telephone Company, Tur- 
tle Lake. Wisconsin 54888, 


25 FORMULAS, PLANS, 
ETC. 


zam ع‎ 


ANY Formula 55.00. Catalog — Manu- 
facturing Treatise 25c. H. Belfort, 192 


HENLEY'S 

20th Century Book of 
10,000 Recipes, For- 
mulas & Processes 


Here is a wealth of prac- 
tical, accurate and clear 
4 information and instruc- 
E tion that can save you 
٠ thousands, or make you 

a fortune! Housewives, 
E nmanufnsuetrusemrms, Turimers, 
PE nouundbenen, home exnerl- 
I menters, electricians, 
M chemi-te. people in 
M every walk of life. refer 
2 tro Henley's dally. in 
of a book. you ton will 
nnd  recines for almost 
everrihing used in the home. farm, work- 
shop or  lmndiretiry, L'iemover the trade 
peser Of rhenuenurnd- of cammercial prod- 
uctL.s-— learn pew In,oney-»avinks and ex- 
citing Way of doing rhinu:s Indispensable 
AS A :dietienary, Satis spen inno ae. 
TH HP pires heared اليا لي‎ Fi sarah وا‎ 11115 
stii, Hr pn. 


EMBASSY SALES, Dept. P5-18 
Hox 67, East Elmhurst, .Y. 11368 


26 SCIENCE & CHEMISTRY 
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ROCKETS: Real fying models—flichts 
up to 2500 ft. New illustrated catalog 
25c. Single and multistage kits. cones. 


this gold-mine 
find formulas 


SS 


engines, launchers. trackers, rocket 
aerial cameras, technical information. 
Fast service. Estes Industries. Dept. 
&-M. Penrose. Colorado 81240. 

LIQUID Fueled Rockets: Authentic 
high performance single and  multi- 
stage kits. rocket plane kits. ready-to- 


fly jet planes. Use unique non-flamma- 
ble propellant. No special permit or li- 
cense required. Send 25c for catalog. 
Vashon Industries. Ince.. Box 309-B 
Vashon, Wash. 98070. 


FIBRE OP-KITS. Using the “magical 
opran fibers" that transmit light ener- 

FREE CATALOG. Scientific Devices, 
STIP Albion. Wakefield. Mass. 01880. 


oit disi Fs Emm | im‏ 1 ا 


GINT. New. 1970 Shemis, Astrono- 
my. Biology Catalog. 35c (refundable.! 
Xercon Scientific. 8713 South Chicago, 
Chicago I'inois s081T. 


N. Clark. Chicago 60603. 


7 MICROFILM 
'. READER/ 
SLIDE 

| STUDIER 


PORTABLE! 
101 USES! 


m Tough plastic case, excellent optics. 

m For viewing 16mm-frame microfilm 
color slides, negatives up to 4" x 6". 

m Projects up to 4* sq. on wall; 
up to 14" sq. on table surface. 

m Plug into wall outlet or autolighter. 

m ideal for sales demonstrations. 

m For library research = COO, check cr 
don't wait for readers! ^ money order. 


m Draw and copy from film. $1 g 05 5 
Microfilm Reader (MFG. CLOSE-OUT 


Box 207 LIMITED SUPPLY 
Pearl River, N.Y 10635 WAS £60.00) 


19 MOTION PICTURES 


GEL‏ ^ ی سم متكت ات 
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FREE Catalogues. 5.000 - 8-16MM 
Films. International-S Films. Green- 
vale. N.Y, 


FREE! 64-page catalog. B-16mm film. 
342-448 1 processing equipment, Superior, 
448 N, Wells. Chicago. Illinois 60610. 


115-FOOT SMM. PREVUE MOVIE , 


Only $1.99. See Laurel & Hardy. Chap- 
lin. Fairbanks. Kevstone Cops, Gish. 
Pickford. Chaner . tomedy drama. 


adventure. history from the silents! 
Taste the fun of great Movies right at 
home! Order today. , . specify standard 
or Super 8B. Free catalog. Blackhawk 
Films. 701 Eastin-Phelan Bldg.. Daven- 
port. Iowa 52808. 
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16MM SOUND Films. New. Used for 
Sale. Free Catalog. National Cinema, 
333 W. Sith St. New York City, New 
York 10019. 


MONEY SAVING Gift Catalog. Action 
8mm Super 8 Color. Sportlite-PS. 20 Nu. 
Wacker, Chicago 60606, 


SMM-16MM BARGAINS! Free Cala- 
log! Cinema Eight. Box 243-P5, New 
York City. New York 10028, 


UNUSUAL movie supplies, 
lar. Esoh. 47th Holly. 
Missouri 64112. 


19B CO LOR SLIDES 


38MM. COLOR SLIDE SAMPLER . 
20 "best" 27 x 27... . $1.00. Free catalog 
Hundreds of sets . travei. circus. 

wildlife. flowers, railroads, war, etc. 
Order today. Blackhawk ilms. 702 
52808. es Bldg. Davenport, Iowa 
52808 


35MM COLOR Slides. ;:0.671 Individ- 
ually Sold. Described Encyclopedia- 
Catalog lü0c. Wolfe Worluwide. Dent, 16- 
120. Los Angeles. California 80025. 


Free circii- 
Kansas City. 
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SPACE - Nature - Ünderwáter slides. 
Sample slide 25c. free cataiog. fmRE. 
Box 608, Dana Point. Califortita 826258. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. o 


CAMERA FANS! Expert photofinish- 
ing by one of Country s largest labs at 
lowest prices. Fast Service and free 
"Foto-Fan" Stamps vou quickly redeem 
for valuable Photo Supplies. SMM Eoda- 
chrome $1.29; 8 Exp. Kodacolor $1.75; 
35MM Kodachrome, 20 Slides $1.39; 8 
Exp. Black White 69c. Satisfaction guar- 
anteed, Send exposed film or request free 
mailers, complete Price List and Gift 
Catalog, Direct Mail Photo. Box 8352-2825. 
Pittsburgh. Pa, 15218. 


21 HOBBIES & 
COLLECTIONS 
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MILITARY Miniatures for War Gam- 
ers. plus 100 museum pieces for serious 
collectors. Catalog 50c. Bussler, Box 
107-E. Wollaston, Mass. 02170. 
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CATALOGUE seashells. kits. dry spec- 
imens. etc. 35¢, Shellhouse. PS1. Box 
551 Shenandoah. Miami. Fiori da 35148. 

CHESS sets. wooden. weialited. felted. 
3 inch king $5.00 Postpaid, F. E. Zebrow- 
ski, 1312 Main St.. Dickson City. Penn- 
svlvania 18518, 

FREE Pricelist. Worldwide Seashells, 
Box 13288. Tampa, Florida 23611. Bock 
81. 


FREE: German Medal; Send 50c post- 
age. get illustrated catalog. Iron Cross. 
$1.50 3 Regimental Crests, 50c. Insig- 
nias. Box 71-S. Rockaway. N.Y. 11684. 


23 MINERALS & 
PRECIOUS STONES 


GOLD 10 Small nuggets panned from 
Oregon Streams $1.00. Robert Brandt. 
Sweethome. Oregon 97386. 


Contains * Banerh &  Lomh wire. 


WOODEN Bench Saw Plans. A Beauty. 
$1.00 H. Krieger. 1322 Glendale Pl. 
Union. New Jersey 07083. 

"GETTING Started in Stained Glass," 
25c. Whittemore, Box 2065X, Hanover, 
Mass. 02339. 


‘JIGSAW — Profits" pattern $1. 20- 
Werts, Box 41087. Cincinnati, O. 45241 


FULL SIZE FURNITURE PLANS. 
Traditional, Early American, Danish 
Modern. Catalog 50c. Furniture Designs, 
Dept. 5-120, 1425 Sherman, Evanston. 
Illinois 60201. 


SCREEN Printing 50c to learn. Mead- 
pit 6000 Roselawn. Dayton. Ohio 


100 PATTERNS for your Jigsaw, $1.00. 
Lvnds Patterns. Medway. Mass. 02053. 


JIG SAW SCROLL PATTERNS. full 
size for Valances. Arches, Over Doors. 
Windows. Send $2.00 to: White. 521 Mc- 
Arthur Road, Fayetteville. N.C. 28301. 


13 TOOLS & MACHINERY 
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BRITISH- made professional wood- 
turning tools and accessories from Peter 
Child. Great Yeldham, Essex, England, 
50c stamp for details. 

PROTECT small parts. lab specimens. 
valuables, Heat seal into plastic bags 
with Sealine hand sealer. Sealer plus 
100 6"x11" bags $29.90. Send for litera- 
ture: Century Chicago. Inc.. 332 Bennett 
Road. Elk Grove Village ‘Tilinois 60007. 


= 


MICR OMETER: 5 
—Aluminum— Brass. 


— indicators—Stecl 
Maximat. lUnimat 


Lathes, Accessories. Lists mee complete 


mailing-50c. Campbell 
Springfield. Ohio 45505. 


Barclay, 


The MINI Press 


principles af arhor press 

Hesien ln miniature, Tha 

MESE Press ds ideal for $9 05 

| your small work tees, = 
SPECIFICATIONS Ard 
Height of Frame 43, $1.00 
| Rar ni EE Lx ` Postage, 
am [rave = l:n 

[am ee tatis 12:1 Handing 

Northwest Mfg. & Supply Co. 


Illinois 60016 


1285 Golf Road, Des Plaines, 


RARE TOOLS 


For woodworker ond craftsman. Unusual, 
hard-to-find, imported and domestic 
tools of highest quality, We stock o 
greater selection for every field of wood- 
work than any other known source. 
Complete catalog, 254 coin or stamps. 
WOODCRAFT SUPPLY CORP. 


Dept, P-1, 313 Montvale Avenue 
Woburn, Mass. O1801 


Popular Mechan- 
ics said in July, 
1969 (p. 166): 


"Handiest Tool 


You Gan Have 
in Your Shop” 


It sands, grinds, 
polishes, sharp- 
ens. It's portable. 
Take iton the job. 
Use with any ta 
hp motor. Model 
IAS. Factory di- 
rect "95 


247. 


ARCO MFG. CO. 


P.O. Box 817. Grand Forks, N. Dak. 58201 


14 ENGINES & MOTORS 


REWIND car generator for 110 V.A.C. 
power plant. Plans 52.00. Schmauss. 
1228 E. Cass St.. Tampa. Florida. 


OPERATE three phase motors from 
single phase. Plans $2.00. Donald Howell, 
Barnesville, Ohio 43713. 


18 CAMERAS & PHOTO 
SUPPLIES 


YOUR photograph on a stickpin but- 
ton. &! 25. Button House. P.O. Box 448- 
$12, Milwaukee, Wisconsin 53201. 

SUPER-SECRET AERIAL 

RECONNAISSANCE CAMERA 


Air Force Surplus! s]12)0n i (GV EIUS- 


(Value over SIMI NN, i 
Can operate remote ly 
on 94 Vott DC or Ii 
Tolt AC with (rana- 


f” merroxzen lenses, 


Shipped freight enl- 

lect āna Vee. eae 

Check = ma C.O.TY.5. 

imiy SAA, N cach. 
SURPLUS WORLD 

1025 Chili Ave.. Rochester, N.Y. 14611 
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SWITCHES — Sound Operated for 
110VAC lights. radios, TV. etc. Min. 
range-50' Guaranteed. Postpaid Deluxe 
Model 750 watt $15.00. Standard 350 watt 
$10.00 Lectro Co.. 5544 Ostin Ave.. Wood- 
land Hills. Ca. 91364 


FM WIRELESS MIC 


Sing, entertain, 
rasi over any F 
A hand beled 

miecpaphane 7 
singing. hregrleastins 

applications, The radio picks up vour voire loud 
& clear from up to lou feet away, Xe connections 


broad - 
AL radin! 
wireless 
for paging. 


between radio & microphone is necessary. Com- 
alctely ةساك امسا‎ operates for gmentbhs op Ov 

Aer inclined. For singing development, hanks, 
paking, play preduetions. as a wireless PLA, avs. 
bem for bes;iures, theatrical productions, wirele sis 
tane reeordime XC hundreds of other uses, FM-102 


FM wireleas microphone-5$ 19.95. 
THE DANIELS COMPANY 
7412 Bath st. Springfield. va. 22150 


10 WELDING, 
SOLDERING 
WELDERS — 110 220. 150 Amperes 


$53.50. Morris, 1070 Inner, Schenectady. 
New York 12303. 2 


MICROFLAME hire sized gas weld- 
ing torch. welds. brazes. solders. For 
workshnop. electronics. hobby. jewelry 
making. 5000^ pinpoint flame. Self-con- 
tained. Full line of torches and acces- 
sories. Free Brochure. Write Flo-Pro. 
Box 26363, Minneapolis, Minnesota 55428. 


11  DO-IT-YOURSELF 
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BURGLAR-Fire Alarm Supplies and 


Information, Free Catalog. Protecto 

Alarm Sales, Box 357 Birch Run. Michi- 

gan 48415. 
UNBREAR ABLE watch crystal 


scratches removed, Kit $1.25. Beller. 158 
Cherry St. Framingham. Mass. 01701. 


CONVERT mower engines into air 
compressors. Write. Showalter, Box 
4098. Abilene, Kansas 67410. dina 


SAVE on Television Repairs! Calcula- 
tor identifies bad television tubes! Dial 
piclure syvmptom—caleulator discloses 
them! $2.98 postuaid, Ionics Engineering, 
Dept. L, 1610 Evans, McKeesport, Penn- 

sylvania 15132. 


FRONTIERS ot scientific 
Catalog of experiments . . 


research. 
. Controlling 
aging: plant responses; Brain waves _.. 
Send $1.00 for price catalog iet Life 
Style. Box 35049, Dallas. Texas 15235. 


"HOW To” Books, Catalogue 25# 
Elston House. 35 Stonevcliff. Centerville. 
Massachusetts | 02632. 


“FIX that Drip New Booklet just out 
reveals professional trade secrets. solv- 


ing homeowners’ plumbing problems. 
Send $2.00. Brighton House, 5200c, 
Greenfield. New Brighton. Minn. 55112. 


MAKE Your Own Varnish and Lac- 
quer brushes from Squirrel Tails. Simple. 
easy instructions. fully illustrated. Send 
$1.00 to: White. 521 McArthur Road. 
Fayetteville, North Carolina 28301. 


BURGLARY PROTECTION! New free 
catalog: Burglar and fire alarm sensors. 
controls, bells: locks, safes, instructions. 


Theft Prevention. Box AE-1. Cupertino. 
California 95014. 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 


© 10-in. TILT/ARBOR SAW 
© 6-in. BELT SANDER 

© SPINDLE SHAPER 

© 18-in. BANDSAW © 12-in. BANDSAW 
© COMB. DRILL PRESS-LATHE 


SAVE | pins $400 
LES 


50 | FuLL-size 
$50 PATTERNS Deductible 


Kits from $17.99 to $45.99. 
As featured in Popular Sci- 
ence and Workbench Magazines. Built and 
sold for 24 years, thousands in use. Send 
$1.00 for Plans or 256 for Catalog! 


GILLIOM MFG. CO. 
Dept. PST-12 St. Charles, Mo. 63301 


12 HOME CRAFTSMAN 


` FOUNDRYETTE 2400 F. 1!2 to o 48 lb. 
capacity. Circular 10c. Kansas City Spe- 
cialties. Box 183, Middleton. Wis. 53562. 


WOODWORKING Catalog and Man- 
ual 25c. Plus free "101 Project Ideas.'' 
World's most beautiful veneers, lumber, 


plywood! Wood finishing. u jholstery 
supplies. Cane. Lamp parts. rniture 
hardware Animal AN ittling blocks. 
2.000 workshop products. Constantine 


2053-C. Eastchester Road. Bronx 10461. 


FREE: New handicraft 
preme Handicrafts. Box 
Falls. South Dakota 51101. 


“CABINETMAKING Made Easy" — 
"Making Formica Brand Laminate 
Counter Tops’. Two excellent guides let 
rou build kitchen cabinets and "tops" 
ike professionals. Extraordinary guides 
bring master  craftsmen's short-cut 
methods. Satisfaction guaranteed. Write: 
Japs, 126-L Seventh North. Hopkins, 
Minnesota 55343. 


130 | POPULAR SCIENCE 


catalog. Su- 
395-PS Sioux 


38 BIRDS & ANIMALS 

` $500-s800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment breeders and instructions. 
Illinois Research Farms. Dept. SPB-12. 
Barrington Illinois 60010. 


RAISE Rabbits for us on 5500 month 
plan. Free details. White's Rabbitry, 
Mt. Vernon. Ohio 43050 — 


MAKE Bis Monev raising chinchillas. 
rabbits. guinea pies for us. Catalog 25c. 
Keeney Brothers Farms. Inc.. New Free- 


dom Pa !7349 or Summerfield. Fla. 
3259: l 

WILDLIFE. Pets—Catalog 25c, Ray 
Singieton, Interbay Station, Tampa, 


Florida 33811 


4. AMAZING 
,*4 PROFITS 


a business of 


E^ : 3 Fria 
ee 3 |! HI vour own paying yeu 
uem x web + ]اك‎ | dug yearly = und 
m 1 mope — pul sige AMR OER 
Wane) mil Breeding ‘Stock for us. 
ims By seeming sour name, arf: 
dpe. ap Soe ino coin for details. 


AMERICAN ANGORA COMPANY 
Malta — Dept, PS — Montana 59538 
Established in 1929 


39 EARTHWORMS, 
CRICKETS, FROGS 


EARN Moner raising fishworms for 
us! Exciting details free! Oakhaven-121, 
Cedar Hill, Texas T5104 


HYBRID Hedwuortms 5 010-5113 00 
ناك‎ 4H S000, Postpaid with raising in- 
siriucrlornis. Brazos Bait Farms, Ht. 98. 
Waitt, Dexus Tos 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


` FREE Catalogue! Thousands war Sur- 


plus optical] bargains. Lenses. Prisms 
Telescopes. Binoculars, ete. Jaegers, 
6910) Merrick Road, Lynbrook. New 
York 


BINGCULARS Direct from Munufac- 
turer Finest Qualy. Tremendous Sav- 
ings! Catalog 50c. refundable. Koyu, 4116 


Crenshaw  Bivd.. Los Angeles, Calif. 
UOCE. 

SCIENCE ‘Brunt! prend Tele- 
scopes. Binuculars. Microscopes. Kits. 
Parts, War Surpius. Send $1.50 for be- 
ginners iv lens kit with instruction 


booklet. Oraüer Stock 2-CN. Request Free 

148-page Catalogue CN, Edmund Scien- 
tific Co.. 300 Edscorp Blidg., Barrington. 
New Jersey 08007 


SCIENCE catalog free’ 60 pages 
packed with telescopes. microscopes. 
binócularz educational games. books, 
eic. Berkties Scientific, P=. 540 Yonge 
St. Toronta 28, Cunatla 


Lub supplies 


MICROSCOPE slides 
methods Murine blologicals, Catalog 
lüé Russell, 2442 El Luju Way. Rancho 


Cordova. Calil. 95610 


TELESCOPES reflectors complete 
kits, Other accessories. request free [t= 
erature. Criterion Manufacturing. Dept 
PS12 Hartiord. Connecticut 06101. 


ASTRONOMICAL Books. Star—At- 
lases. free dist. Herbert Luft. Box 81 
Bavside New York 11364. 


43 GOVERNMENT 
0 SURPLUS 


JEEP and Gov't Surplus Bus ving Man- 
ual (Jeeps Pictured) Sûc, Surplus Bar- 
gain Catalogue 50c, Both #1. Bargain 
Surplus. Box T&9P=. York. Pa. 17405. 


1870 SURPLUS Army. Navy store Il- 
lustrated catalor. Send 25c irefundable 
with first 85.00 order), Ruvel 3037 N 
Clark. Dept. 9-M. Chicago. HL 508614. 


JEEPS Typically From $5380 .. 
Trucks From $78.40 Airplanes. Type- 
writers. Boats. Clothing. Camping. 
Spurting Photographic, Electronics 
Equipment. Wide Variety Condition. 


100.000 Bid Bargains Direct From Gov- 
ernment Nationwide, Complete Sales Di- 
rectory and Surplus Catalog $1.00 (De- 


duetible First $10.00 Order», Surplus 
Service, Box 820-B. Holland. Michigan 
41942. 


JEEPS From--5582.50, Typewriters 


From- -$4 15. Curs From $31.50. Walkie- 
Talkies. Motorcycles. Airplanes. Boats. 
Trvical “As Is" Bid Bargains From 


Uncle Sum. Tremendous Variety. Excit- 
ing Free List. Write: Enterprises. Box 
402-59. Jamaica, New York 11430. 


SAVE fum 9296 


AEEP and Get Surplus Husing Manual 
lempe Pictured) “it, Surplus Bargain Cat 
alogue mwe. Heth for $81. Surplus Jderpa, 
Dept. 10, Box 1563, York, Penna. 17405 
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DECEMBER 1970 - 131 


ribi o bae eene fuf 5188 


Com- Fret Postage 


NEW: Canadian Timber Leases: $1.00 
acre, Free information. Timberland. Box 
10- DR. Montreal 206, 


— wm =m 


$1 ACRE—U.S. A. —CANADA 
MILLIONS Acres. Direct from govern- 


ment agencies. No middlemen ... Fam- 
ily Vacationing Fishing Hunting, 
Homesteading. Investing . For amaz- 


ing "where" and “how”. “All States— 
All Canada Govt, Lands Digest" ... 
pius invaluable Canadian maps. Hush 
$1.25 (Guaranteed) Can-Am Lands. P.O. 
Box 1147 Buffalo. New York 14240 

FREE... . 232-page catalog. All types 
réal estate coast to coast! UNITED 
FARM AGENCY, 612-P5. West 47th St. 
Kansas City. Missouri 64112. 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE .. . Wholesale Catalog. Beads. 
Spinners, Lure Parts. Sinker Molds. 
Jigs. Reels. Finnysports (PE) Toledo. 
Ohio 4 43614 


FISHERMAN'S Dream Book-Free 170 
pages SWeELESL pocket-size catalog ever. 
Do-It-Yuurselí stuff gaiore: Net Mak- 


ing. Rod Buildmeg Sinker Casting. 
Worm Moulding. Fly Tying. Fish Smok- 
ing. Balt and lure vompolnen ts-Every- 
thing! Latest tackle ‘f padgets, Netcraft 


Cop., Box 5510. Toledo, Ohio 435612. 


DYNALITE Has 83.000 Candiepower, 
Write: Euri's Gifts. 817 New York, Mar- 
tinsbury. West Virginia. 25401. 

EASY to make plastic fishing worms 
Costs Jé. Sell for up to 5100 Big 
profits, Details and formula $2.00 Poro 
Plantation Dept 140A. Box 6046, 
Augusta. Cia. 30906 

FREE 1970 Catalogue! Guaranteed 
Lowest Prices. Fishing Tackle. Archerx. 
Hunting and Camping Equipment 
Thousands of items. Cabelas’ Inc.. Dept. 
R. Sidney. Nebr. 88152 


IMPORTED LOCK-BLADE KNIFE 


تب حك 


. We ils in itt LET] 


COH E y= suiekt 
vul; sitit wen im t "Pr "MW ‘al Tres circus, 
Haidy parket sini, vet meted, Dine — quali. 
polisiya HR Tila giesl razar-shnarqs binii, 
PrE RA METAL. ا‎ 

itl cadqh o thick 
fetes o adapto breaks 
door knife for sporami, 
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Order now. 


World Co, Dept. 12 PS, 1 Park Ave, New York 10016 


Silver 
Bullet 


DYNA-SLING 


Powerful heavy duty sportsman's 
slingshot. Hard hitting, accurate. 
For hunfing or target. $1.98 
FREE AMMO. ppd 


DANCO PRODUCTS 
Dept. 12, 475 Fifth Ave., 
New York, N.Y. 10017 


BULL FIGHTER 


Lock Blade 


514” Overall Length 

3" Blade 
Tough aed Sharpe 
Opera Instanthy 
Stiaan Stee 

i M Finger 


Blade Locks 


Flips open in- 

: stantly and 
locks automatically 
to prevent accidental 
closing. Razor sharp 


lough stainless steel 
A blade for reliable use 


and hig long service. 
back in 5 days 
if nat satisfied. Send 
$125 plus 25c to cover 

postage & handling Please state age | 
WESTBURY SALES CO., DEPT. BF-7 i 
P.0. BOX 434, WESTBURY, N. Y. 11590 


36 HOUSEHOLD PETS 


LIVE ` Seahorses marine specimens 
aquarium Suppiies. Illustrated catalog 
25c. Marine. Box 248-07, Dania, Flor- 
ida 33004 


TROPICAL FISH and Aquarium Sup- 
plies, Complete Catalog. 25c. Aquarium 
Center. Dept. S. 172 S. Center. Orange, 
New Jersey 07050 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


CARNIVOROUS (Insectlvorous) Plants 
28 kinds. Illustrated catalog.  25c. 
Peter Pauls. Canandaigua. NY 14424. 


32 REAL ESTATE 


CANADIAN LAND INVESTMENT. 
from $9.00 an acre. Choice properties 
available across Canada. Acquired 
through estate liquidations. Low month- 
ly payments. Ideal farming. timber 
minerals. cottages. hunting. fishing 
Write for free catalogue. Canadian Es- 
tate Land. Department PSC12. 194 Wil- 
son Ave.. Suite 101. Toronto 380. Canada. 


GOVERNMENT Lands Low às 
$3.50 acre! Millions Acres Throughout 
U.S Canada! Free Details! Land 
Box 11071-5. Indianapolis. Ind. 


Digest. 
46201 
CENTRAL Ontario- -Choice 640 acre 

Sportsmen's paradises still availuble-- 
$20.00 plus $6.50 Taxes vearly, Maps. 
pictures, £2.00 Refundable. Informa- 
tion Bureau. Norval 3, Ontario, Canada. 
LAND! EASY TERMS less than bank 
rates, Northwest Timbered Acreages as 
low us $850 Tora! Price, 5-10-20-40 Acres. 
For People who love the land—A tract 
of Recreation Land to have for vour 
very own! In Northern Idaho, North- 
eastern Washington. and Western Mon- 
tana. In the heart of lakes and big game 
Cone All covered with growing tim- 
Access and Title insurance with each 
ex This is select land with mnütura! 
beauty, recreational and Investment val- 
ues. Plan for the future and retirement 
recreation. We have tracts of many types 
and sizes from which to choose, melud- 
‘ng beautiful) Northwest Waterfront 
3roperty. Your inspection is welcomed 
Write us for free list, maps. and com- 
plete informatici. Write to: Dep: We. 
Reforestation. Inc. P.O, Box 106 Op- 
portani Station. Spokane, Washington 
14 


FREE CATALOG! Exciting Fall- Holi- 
days edition! Over 4.600 properties de= 


scribe. pictured—Land, Farms. Homes. 
Businesses —Recreatlon, Retirement. Se- 
lected Best thruout the US! Tù 
Years service. 541 Offices. 40 states 
Coast to Coast. Mailed FREE from EA 
World's Largest! STROUT REALTY 

60-ZB E, nd 5t. NY. NY 10017: 1-ZB 


111. 60603: 521-ZH 


S. Dearborn. Chicago 
Californi 91101. 


E. Green, Pasadena, 


OCALA FOREST C AMPSITES 
DEEP in the heart of the Great Ocala 
National Forest. Excelent hunting and 


fishing. Free maps and photos, (Un- 
available in states requiring separate 
registration! AD7OLBT710E. WH. Vernor, 
Inc., Dept. Y. Deland, Florida 32120 


5 ACRE -— Canadian Border —- hun- 
dreds campsites. islands. farmlands, di- 
rectly {rom tax authorities. ‘Non-profit: 


Lists. ا‎ rtoeraphs mailed. Register. 
Room . 110 Church Street. Toronto 1. 
Canada. 


CANADIAN ‘Vacation Lands; Full price 
$385.00. 40 acres. $10 month. Suitable 
cottage sites. hunting. fishing. invest- 
ment. Free information. Land Corpora- 
tion 3768-D Bathurst. Downsview, On- 
tario. Catiada. 


GOVERNMENT Lands 1 low as 
sl. 00 Acre! Millions Acres! For exclusive 
"Government Land Buyer’ s Guide™ , 
plus "Land Opportunity Review" listing 
lands available throughout U.S.. send 

$1.00. Satisfaction Guaranteed’ Unit 
20036 Box 19107-FL, Washington. D. 
DO36 


GOVERNMENT Lands Low us 83.50 


acre, Millions Acres! For exclusive 
“Copyrighted Report" . plus "Land 
Opportunity Digest ' listing larida 


throughout U.S.: and Valuable 17x22 
Treasure Map of U 5.; send $1.00. Land 
Disposal. Box 5091-55 Washington D C. 
20003. Satisfaction Guaranteed. 

ARIZONA. -adjoeining Prescott Nation- 
al Forest. Ideal vear round climate. 
Two acres, perfect tor home. cabin or 
mobile home. £1.495. low terms available 
GE. Sweeney. Glenarm Land Cu.. 223% 
No. "th St.. Phoenix 85006. 


NEW: Canadian oil leases. 51.00 acre. 
Free information. Northern. Box 70-DR., 
Montreal 2C6. 


FREE! New 1971 Spring catalog! Hun- 
dreds of barzains. homes. farms, Te- 
sort. businesses. investment property in 
many states. Actual property photos' 
Your copy FREE! :Zip code. please.) 
SAFE-BUY Heal Estate. Box 589-155 
Little Rock. Ark. 12203 


ESCAPE 
to your own Canadian lakefront 


(wn scenic property you can hunt & 
fish on. Good transportation, $50.00 


dawn and $50.00 per month. 
Write for FREE property deseription: 
CANADIAN SHORELINE 


Suite 103, 2700 Avenue Rd. 
Toronto 380, Ontario, Canada 


Roy Davis Lab- 
oratories, Dept. 
PS, 118 West Adams St., Jack- 


CHEM-CLUB ... Birch Laboratories. 
sandstone. Minnesota 55072. 


EVERYTHING you want and need— 
themistry. biology. astrology catalog 356 
aw oin Laboratories, 3114 E. 83rd 

,. Chicago. Illinois 60617. 


CHEMICALS. Ap aratus, Biology and 
Model Rockets, Hoth Catalogs 50 
Sheard Science. Dept. PSs. Columbus. 
Wisconsin 53925. 


5!," LIQUID Rocket carries 102 Pa:*- 
load to 10.000' Altitude! Plans. $2.98 
iAirmatled') Star Space Systems. PS5. 
PO Box 4605. Vancouver 10. B.C 


ELECTRONIC PISTOL 15 Jets of 
Electrified Water, Plans $2. Kilmer. 
Pinos Alios Road. Silver City, New Mex- 
ico 8011 


PHYSICS law wrong allowing thrust 
directly from energy, Description. sche- 
matics, 25c plus stamped. self-addressed 
envelope Space Drive. 13900 Matthews. 
Woodbr iige. Virginia 22181. 

ap CHESS Rules $2. Club 52 vr 
Bourds $12. $22 Photopoulos. Oorahnoss. 
Buckroe Beach. Virginia 23:64. 


CHEMICALS. Lab Apparatus. Glass- 

Ware. Assay Equipment. Catalog 50c 
K N Chemicals and Supplies. P.O. Box 
748. San Bernardino. California 92402. 

ROCKETS!! 2.600 Feet Altitude! Pow- 
erful new motors With tracking smoke! 

New Kits--New. Big 1971 Cutulog—2i¢ 
irefunded on first order»! Speedy Deliv- 
ery! Centuri Aerospace. Box 1988, Phoe- 
tik, ATizolia 85001 

COPYRIGHTED: Powerful Stellar ra- 
كنات ]اناك‎ cause gravitation, Booklet $1.00, 
Carnahan, 3204 Breeze Terrace, Austin. 
Texus 18122, 


EXPERIMENTERS. Join uur mailing 
list! Monthly bargains. Inquiries on all 
equipment supplies welcome Probe 
Scentilie Corporation. 14207 So, Cicero. 
Crestwood, Illinois 60445. 

UNUSUAL chemicals. scientific lab- 
oratory. rocketry supplies. LOWEST 
rices. FASTEST service anywhere! Il- 
lus?ruLed catalogue tucludes formulas 
instructions—S0c, Westech, Salt Lake 
City. 84108. 

LABORATORY Supplies at discount 
prices, Calalogue--J5c. Starr Scientific: 
Matitowoc. Wisconsin 54220. 


CHEMICALS and apparatus for in- 
dustrial. analytical und private labora- 
tories. Catalog 50c. Dept. M-28. Biologi- 
cal Supply Co.. 1176 Mt. Hope Ave. 
Rochester. New York 14620. 

SEARCHING For Economically Priced 
Laboratory Supplies’ Elements charts 
and  Catulogue-35c. Hagenow Labora- 
Lüries;: MuniLowuc. Wisconsin 54220. 


AMAZING Electronically Powered. 
Mystery Lite. Scientific. Educational, 
Needs No Batteries. $1.00 Complete. Lite, 
Box 422, Wilton. Conn. 06897. 


FREE' Fiber Optics Bundle for build- 
ing space age  Aqua-Lamp Computer 
Simulator etc. Complete constriction 
plans for five different designs only $2.00 
Hoversport. Box 12427F. Lake Park. 
Florida 3433403, 

ROCKET plan $1.50. Catalogue 25c. 
Nora Enterprises. Route 3. Box 339. 
Edmond. Oklahoma 73034. 


-= norum 


CATALOG of ver-ry interesting hard-to- 
lind oroducts and ks. (Dept, t 35 
NEWSLETTER ii hemio il Hirê be Ter 
maneni subscription oniy #1, Save 5 
lines srbiserintium emsr--ocondidentint aie- 
OUR, ilept. N} ....... hp 5 
ROCKETS: Merabled Plans. Make your 
dwm fuels, controls, aunch pads, everv- 
thie. $32 pages. (dem. K^» .. 532 

MAKE BEER. ALE, without failures in 
venir TANTA CHEN using common kitelen 
uta neis. pages. (ep. B 2.00 


KEN RUS ev 


Staten island 
New York 10309 


Laser or Phaser Pistol plans—$1.00 each 


ow هده ريحت‎ plus 25# 
: postage, 
Cataloguc— 


EE. T M 


sonville, Florida 32202. 


27 PLASTICS 
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CASTOLITE urs like water. hard- 
ena like glass. Without heat. Embed na- 
tural flowers. photos, coins. Many other 
money making projects. Manual  25c. 
CASTOLITE. 70°102-P, Woodstock, Illi- 
nois 60088 


"LARGEST Plastic Handicrafts. Supply 
catalogue $1.00 refundable). 
Mig.. 24-P Winter. Stamford, Connecti- 
cut 06905. 


FAR East Assortment— Viet Nam. Ja 
pan. Korea. Formosa and others on 


10c with world wide approvals. Clari 
Stamps, Dept. 58V. Muskegon, Michi. 
gan 4 49444. 


NEW Issues— Free Weekly Illustrated 
list. Brooks. 2601-P Avenue "U." Broo 
ivn. New York 11229. 


EXCEPTIONAL 125 Different with 
Triangles, commemoratives. cat. $3.00 
Everything 10é. approvals, Reeves. Box 
597-P. Miami, Fla, 33137 (tiw) 

WOW! 110 All different Germany 10c. 
Commemoratives. Airmails, High Values 
Biv catalog. bargain lists. Also. fine 
stamps from our approval service. which| 
vou May return without purchases and 


foi] servie at any time .lumestow 
Stamp, Dept. A120PS. Jamestown, New 
York 14701. _ 


US. Bargain: 50 different 10c with 
heautiful world-wide وش وا‎ Stamp 


Center, Kennebunk. Maine naia 3. 


GREAT Gift—s6 Buys First. EE pee 
vice, Bateman, Lakewood. 


1500 FOREIGN $1. 00; 5000 $3. 00: B8DO00 
£5.00, 1000 pre-1945 foreign $3.00; 5000 
$12.00. 5000 USA, contains airs, dues, 
19th Century. high values. presiden- 
tials, revenues. etc, $3.00. 50 USA rev- 
enues $1.00. No approvals. Mevers, 5321 
Fleming, Richmond, California. 


500 DIFFERENT stamps 51.00 with 
approvals. Smith. 508U Brooks. College 
Station. Texas 71840. 


STAMP WALLET FILLED WITH 
STAMPS—10c as introduction to our 
packet approval service. DEGLER, RD32. 
Pottstown. Pennsylvania 19464. 


RARE Old U.S., Famous Americans. 
Flags. Commemoratives on approvai. 
Gift with approval purchase. 106 han- 
dling. Metropolitan Stamps. Box 312- 
PNC. Jackson Heights. New York 11372 


STAMPS and Coins wanted. New ser- 
vice gets you top prices. Particulars 
Free, Drys. Box G9209, Treasure Island. 
Florida $3740, 


OLDER UNITED STATES approvals 
to adults only, Intriguing. worthwhile. 
Engle. Box 2085. Lowell. Mich, 49331. 


FREE Surprise collection sent with ap- 
provals, Jay. 1784 Union, San Francisco 
84123. 


250 DIFFERENT U.S. commemora- 
tives with approvals. $1.00. Curstamps. į 
12 Mockingbird Lane, Fort Smith. Ar- 
Kallsus 72901. 


RUSSIAN Space Collection 10c. with, 


Russian Approvals  Snedco, Waldwick, 
New Jersey u'T463. 
FREE “Mona Lisa' painting issue. 


Approvals. Williams Stamps, Box 1281- 
SC, Pawtucket, Rhode Island 02852. 


50 DIFFERENT Canada, 10e with ap- 
provals. Oroszky. P.O. Box 1, Sarnia. 
Ontario. Canada. 


WORLDWIDE Stamps on approval. 
Fascinating singles, sets. packets. etc. 
Adults only. Fine service, low prices. 


Rivertown Co.. Drawer 1885, Lowell. 
Michigan 49331. 

SOUVENIR Sheets Czechoslovakia 
1937 Plus Japan 1947 Plus Jugoslavia | 


Set 25¢. Approvals, Kingman, 65 
Yonkers. New York 10704. 


400 FINE Mixed U.S. 15c, Wright. 
Box 1353-8, Hagerstown. Md. 21 140. 


COLORFUL Collection Birds, Flowers. 
Animals. Three Mint Sets lUt. Approv- 
als. Dealing. Box 185, Long Luke. Minne- 
SOLA 55356. 


FREE duplicate exchangs. Details 10e. 
approvals. Belden. Box 4175c. Dearborn. 
Michigan 48128. en 


SENSATIONAL Clearance. Forty dif- 
ferent ackets. $1.00. No approvals. 
Norge. Wyckoff. N. J. senior 


Page, 


Scott. Een 


fm E 4 


OLD U, 5. Seconds. 
Swartz. Box 377. Sia Fla. 33595. 
UNITED States Approvals, 3¢ and up. 


Stamp-A-Nanza. 1904 Broad, Schenec- 
tady. PE N. Y. 12306. _ 1 


100 OLD U.S, Stamps between 1861 
and 1935 $1.00. Rousch Stamps. 423 
Shepard. Mansfield, Ohio 44907. — — 


50 DIFFERENT U.S. coirmemoradivas: 


| —— 0x 


15c. Approvals. Cambridge, Box 2311, 
Heath. Ohio. 43955. 4 
25 DIFFERENT South America! 


Sharp! !0c with approvals. Box 634-5, 
Station A. Richmond. Calif. 94808. 


TEN Different Nudes: 206, Approvals. 
Stamp Farm, 2525, Oxford. Wi 53852, 
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25 LARGE Poland Stamps. Just 15c. 
No approvals, Jack Field, 2109 N. Argo- 
naut, Stockton. California 95204. 


SURPLUS COLLECTION! Exotic 
mint British Colonials. Absolutely free " 
with approvals, VIKING, Great Neck 5, 
New York. 


100 DIFFERENT 
Stamps. Only 25c with 
Shelron. Box 547C. North Miami. 
da 33161. 


PENNY Approvals! Regardless CE 
logue! Kloster 4184—52nd St.. San 
Diego. California 82105 


50 DIFFERENT Old U.S 
Stumps 50c. Winchester Stamps, 
1592. Mansfield. Ohio 44907. 


United States ^ 
U.S. Approvals. 
Flori- 


Revenu: 
Box 


UNITED STATES Coins! All types 
mixed Grab-Bag style. Values $6.00— 
560.00. Send $4.00, Coin Surprises. P.O. 
Box 532, Dearborn. Michigan 48121. 


GOLD COINS of the World. Beautiful. 
Low prices. Plus thousands of United 
States Coins. Free price list. Please send 
long, airmail envelope, self-addressed 
stamped. Silver Center. Box 22171-5. 
San Francisco. California 94122. 


1840 $1000.00. U.S. BILL. 50c. 3 for 
51.00. Melchert, 634 Fulton, Seymour, 
Wisconsin 54165. 


BRILLIANT. UNCIRCULATED Nick- 
els. 20 Different 1959-D to 1970-S. $3.00, 
Baker. Box 26. Bluepoint. N.Y. 11715. 


BARREL of Pennies Found on Ranch! 
All before 1956 (mostly ''S'')—includes 
Indianheads! 50 mixed $2.00, 22 different 
“S Lincolns. including 19555. $1.60. 26 


different Lincolns 1909-1939, $1.60. 10 
different ‘‘S'’ Jeffersons. $1.60. All four 
$6.50. Harris. 2775G Park. Santa Clara. 


California 95050. č 
SCARCE DATES 
Lincoln Cents—15e each 
WP MP VP 17D 1815 IAD 15 
ias 800 9üs AP 255 MP TP 
27D 28D WP 298 30D MS 34D 
AMD 258 26D 368 ATD 378 sar 


43D 4138 47P‏ 435 49€ )410 دون 
MP HP 548‏ دون 4Hs‏ 
Hour Shipment—Sat is-‏ 48 
faction Assured, Orders un-‏ 
postage.‏ ولاك der $5.00) add‏ 
MONTEREY COINS,‏ 
Box 10268,‏ 


Alameda Branch, 1, Albuquerque, ! N.M. 87 1 14 


JEFFERSONS 
Very P ans or Better 


$1.4 


1 “40 
Catalog 25€. Free with order. 


VILLAGE COIN SHOP DEPT. C 
; PLAISTOW, N.H. 03865 


52 STAMP COLLECTING 
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` RARE Stamp Stamp Free, Also new packet 
Aden to Urundi. with Kennedy. Trian- 
gles. Space, Sports. Ships, Dogs. Cats. 
Reptiles, Plus others. All Free. Send 10c 
for mailing, Empire Stamp Co.. Dept. 2. 
Canada. 


Toront ta, 


300 WORLDWIDE. Fantastic Value. 
Introductorv offer 25c, Fabulous Low 
Cost Approvals. M & M Stamps. Dept. 
A. Box 221. Plainview, New York 11803. 

FREE! Big Bargain Catalog— New Edi- 
tion listing thousands of bargains in- 
cluding U.S. & B.N.A. stamps. packets. 
albums, accessories and supplies. Also. 
fine stamps from our approval service 
which you may return without pur- 
chases and cancel service at anv time. 
Jamestown Stamp, Dept. E120PS. James- 
rown, New York 14701. 


چ س — س 


U.S. Mint Specials! Flag Set Complete. 


$1.00; 1c. 2c. 3c Famous Americans (21 
different). $1.00. Free list. Brooks, 2601 
Avenue "U'", Brooklyn, N.Y. 11229. 


NUDES set (4)—Unusual Approvals 
10c. Atlas, Plainfield. Racine. Wisconsin. 


ONE Cent a Stamp. Write for a jumbo 
book of foreign stamps at Ic each. 
mounted in Scott order. Bullot Philatel- 
ics. 6815 Bay Parkway, Brooklyn, New 
York 11204. 


RUSSIA High-Value Collection, 32 


different Russia—some over 50 years 
old! Commemoratives. Czarist Issues. 
Airmails. Catalog price $2.99. Special 


Get-Acquainted Offer—all for only 10! 
H. E. Harris. Dept, GG-6. Boston, 
Massachusetts 02117. 


50 YEARS Old. fifteen different Unit- 
ed States, over fifty years old—10c with 
approvals. Jaxon. Box 145-S, Brooklyn. 
New York 11230. 


225 STAMPS FOR ONLY lüc! Air- 
mails. Pictorials; stamps from strange 
countries cataloging up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance, cancel ser- 
vice anytime, MYSTIC STAMP CO. 
Camden 55. New York 13316. 


ABSOLUTELY Free United States Mint 
Souvenir Sheet When Requesting United 
States Approvals. K&B. Box 70. Brook- 
ivn. N.Y. 11223. 


"AFRICA." 25 beauties, 10c. Approv- 
als. Gorliz, Box 1915CS, Naples, Flori- 
da 33940. 


GIANT Stamp Collection intluding: 
Astronauts. Satellites, Moonrockets. Boy 
Scout issue. complete U.N. Set. recent 
Olympic and Sport issues from many 
countries, etc.. Plus Big Stamp Diction- 
ary and Approvals. Everything, 10c. 
Stampex, Box 47TRP. White Plains, N.Y. 


UNITED States commemorative collec- 
tion containing 33 different— 10c. Ap- 
rovals. White, 516-W Avenue L. Brook- 
vn 30, New York. 


80 DIFFERENT U. 5. Stamps. Includes 
1843 Flag Stamp of occupied Nations. 
Only 25c. Approvals included. Willett 
Co.. Box 338-72 , Yorktown Heights. New 
York 10588. 


AUSTRALIA Handbook .300 pages)-— 
Tic; sixty-six article "Australia Unlimit- 
ed'—35c: 166-photo ''Australian Picture 
Book''—25c: 1.292-page Yearbook—$5.00; 
ten Australian magazines--$3.00; "Intro- 
ctl ا‎ MESE 78. 50: “‘Australla— 
200''—512 50: Investment  reference— 
£1.50: Postpsld USA, Australasian News, 
2483 Torrance Blvd. Torrance. Ca. 90501. 


49 JOKES & NOVELTIES 
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ITCH and SNEEZE powder Both for 
$1.00. Send vour orders to: TAM Enter- 
prises, Dept. Itch-1. Box 66278, Los An- 
geles. ¢ California 1111022118 90066. — 


FREE 
FREY ||| TRICKS » JOKES 


: FREE! Wort World Famous Catalog uf hard-to-get Novelises. Hobbies. Science 
Spoil, Auto-Bike liema, Live و‎ Fast Jewelry & 
Many pages in color- Send IOF mailing coal, I 


- t No Letter Necessary, Sand Ad with Name & Address 1 
ووا‎ SMITH CO., DeptC-1 ا‎ 128 Detroit, Mich. 48224 
Bm î كه‎ TEAR OUT i من هذ‎ E MAIL TODAY ME i 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


. BE A Magician: Two booklets explain- 
ing sixty-eight tricks plus large profes- 
sional catalog. $1.00. Magic. Inc.. 5080 
Lincoln. Chicago. Illinois 60625. 


HOUDINI Magic Catalog!! World's 
greatest!! Our 3156 Anniversary'! Rush 
45c. Free Secret Trick included!! House 
of 1000 TEACH Dept. PS70. Fort Lau- 
derdale, rida 33308. 


WORLD'S finest professional magic 
Joker Novelties. Giant illustrated cata- 
log 10c. Top Hat. Evanston. Ill 60202. 


COMPLETELY illustrated 84 Page 
Catalogs. 25c, نا‎ Magic, Box 
334-5, N.Y.C. 10011 


' MAIL THIS 
COUPON TODAY 


Nia NEW CATALOG Of 


NOVELTIES 


NEW 
ready! 


1970 catalog. 500 Tricks, now 
Send i0c for catalog showing 


latest magic for pocket. parlor, stage. 
Douglas Magicland, Dept. 12. Dallas 
Texas 75201. 

MAGIC Catalog. World 5 finest. 3000 


tricks (340) pages $2.50. Beginners, 
amateurs, professionals. Kanter's. P-200 
South 13th St.. Philadelphia. Pa. 19107. 


CATALOG 21. 180 pages 25c. 1.500.- 
399 Tricks. Jokes. Novelties, Elbee. 7408- 


S. San Antonio, Texas 18201. 


51 COINS & CURRENCY 
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ELECTRONIC detector finds buried 
coins. gold. silver, treasures, Write for 
free catalog. Relco. A-185, Box 10880, 
Houston. Texas T7018. 


— A] 


CANADIAN Cents Susie VI 1937- 
1952 complete-17 diferent in album 
$2.00. Guaranteed. Bonanza. Box 2037G, 
Santa Cruz. California 95060, 


50 MIXED S-Mint Pennies Uncircu- 
lated $1.00, Bargain Lists Free. Sayers. 
1000 Unaka, Johnson City, Tenn. 37601. 


RARE Indians-Lincolns Dated 1890's 
to the Forties. Mostly D-5's, Forty Dif- 
ferent $2.95. Catalog 15€. Roger's. 3531W 
29th. Minneapolis. Minnesota 55416. 


«gr PENNIES, 19418 Through 
$1.25. Morehead. 2080 Houston, 
sand C Oaks, í Calif. 91360. 


amisa 


19705. 
Thou- 


SILVER Dollars $2.75. ‘Terrific Close- 
outs! List 156, Nelson, 346-P, Rve, New 
York 10580, 


MEXICAN SILVER PESOS. Limited 
Supply, 1957-1967. $1.00 each. Peso, 840 
Heron, Cocoa, Florida 32922. 

ROOSEVELT Dime Specials. all Very 
Good Or Better. 194855-80: 1955-5150 
1855D-65c. 19555-40c. All other dates are 
25c each. Complete Set of 55 Different 
With Album for 514.50. Satisfaction 
Guaranteed. Bryson Inc. 612-B White. 
Toledo. Ohio 43505. 


NICKELS: 25c Each. 1920P to 1930P. 
1935PDS. 1936PD5, 1937PDS. Bedrin. 
1100A Northeast 125th. North Miami. 
Florida 33181. 

COMPLETE U.S. List: colitis to silver 
dollars - supply list - $1000.00 Bank- 
note 25c, Schultheis. Box 1515. New 
Hvde Park. New York 11040, 


100 INDIAN and Lincoln Cenis: ` 1920" 5 
and older $5.00. Mixed Buffalo Nick- 
els 55. e "Wesley Rood. West Union. 


Iowa 9217 
GIANT bargain List. 10. i Ref und- 
able), Economy, Box 227. Mansfield, 


Massa chu sett 5 02048. 


BIS. E سے‎ eS UNES. OR 


SILVER يي‎ or 


Mint Bet $2.50. 


Doktor. Box Oak Park. Michi- 
gan 48271. 

RARE JEFFERSON NICKELS!— 
1938-D $1.49, 1938-5 $2.79. 1939-D $4.49. 
1938-5 $1.00, 1950-D $12.49. Complete 


set-—80 different $33.50. BARGAIN— 
IIST 10c. PREMIERE, Dept. PS, Box 
1116. Spokane, Washington 99208. 


AMAZING SURPLUS BARGAINS 
Government Surplus never before of- 
fered! Buy for PENNIES on the DOL- 


LAR! Hardware—Tools—Motors—Elec- 
tronices—Optics—Hobbycraft! Illustrated 
Catalog $1.00. Refundable first order. 
SEND 1025 


TOD^Y! SURPLUS WORLD. 
Chili Ave.. Rochester, N.¥. 14611. 


GOVERNMENT Surplus—How um. 
where to buy in your area. Send $1.00. 
Surplus Information, Headquarters, Box 
8225PS. Washington, D.C. . 


TRAILER Axles, Brakes. Springs. 
Wheels. 399.00. Hohl. 37 Lahiere Ave., 
Edison. New Jersey 08817. 


45  BODY-BUILDING, 
SELF-DEFENSE SE COURSES - 


"GIANT Arma: " Dr. Young's D. C. 
Revolutionary discovery. $2. Satisfaction 
or refund. Gaucho. Box 1769-S6. Chi- 
cago 60690. "T 


POWERFUL ‘Muscles Fast! Free bro- 


chure. University Bodybuliding. Box 
4427-B Northeastern. Dearborn, Michi- 
Fan 48126. . NNNM 0M 

“CATALOGUE- $1. 00: “Karate, Kung- 


Fu. GungFu where men use the move- 
ments of Animals in Fighting; Historical 
Weapons. Books. Fills. Nerve-Touch- 
Toughening-Macines-Orient East, P.O. 
Box 9047, Chicago. Illinois 60630." 


KARATE. Judo. Kendo. Tatami 1970 
Catalogue. Oldest Dealer 35c. Judo 
America. B200-1080 Sansome. San Fran- 
cisco. California 94111. sean 


iad Gain kts instructions. Il- 
lustrated. only $1.25. Bales Co.. 650-PB8. 
Metcalf. "Escondido. California 92025. - 


MEN-— Women! Simplest method to 
subdue and restrain violent. demented 
assailants. Learn 10 Official Police Jiu 
Jitsu Holds—33 photographic ilustra- 


tions. instructions, Complete 50 cents 
irefundable). Jorgensen. Box —5023- 
51270, Seattle. Washington 98107. 


FEAR No Bully! Master Authentic 
Chinese Kungfu Unbeatable Techniques! 
Defeat Within Seconds Any Attacker In- 
cluding Giant Judo-Karate Experts. Free 
Details By Air, Write Asia's Greatest 
Master, Leongfu (B/45), 119 Anderson 
Road, Ipoh, Malaysia. 


| FREE! | ! POWERFUL MUSCLES FASTI 
Fantastic New Discoveries in the science 
of bodybuilding. Now, in the privacy of 
your bedroom, our method will add inches 
of powerful muscles to arms, chest, shoul. 
ders & legs. Learn secrets on trimming the 


waist with ultra-modern methods—fast! 
Regardless of age. skinny or overweight. 
we can transform your body to physical 
perfection. Send for free brochure. Univer- 


isal Bodybuilding, Box 485-AII, Dearborn, 
| Mich. 48121. 
46 PROFITABLE 
_ OCCUPATIONS 
FREE Book 989 Successful. Little- 


Known Businesses." Work Home! Plym- 
outh 45-P, Brooklyn. New York 11218. 


FREE catalogs. Repair air condition- 
ing refrigeration. Tools. supplies. full 
instructions. Doolin, 2016 Canton, 
Dalias. Texas 75201. . — 


HOW to Make Money Writing Short 
Paragraphs, Information Free. Barrett. 
$0626. C-86-E2, 6216 N. Clark. Chicago 
606 


BIG profits in becoming a supplier to 
Major Indusiry through electroplating 
small parts and metalizing non-metal- 
lics. Write for free particulars: Mason. 
i Jarvis. Room CM-3-H. Chicago 


MECHANICALLY inclined? t8 hour 
part time service, Write: WURST: 504 N, 
Oak, Bloomington. Ill. 61701 


4300 MOLDS for ornamental concrete 
products, catalog $1.00. Plycrete Mold 
Co.. Elk Rapids. Michigan 49629. 


47 BOOKS & MAGAZINES _ 


` OVER 2.000.000 BACKDATE MAGA- 
ZINES! Specify needs. Midtown. Box 
917-P5. Maywoou. New Jersey 07607. 


PLAYBOY Magazines Buying and Sell- 
ing All Dates, Jerald Daily. 2901 Oak, 
Evansville. Indiana 47714. 


QUALITY Books on many scubierts. 
Lists and prices from the Big Co.. 1024 
Milwaukee Ave., South Milwaukee, Wis- 
vonsin 53172. 


WANTED Old comic books. movie mag- 
azines, science fiction movorines, Leon- 
ard Brown. 6763 Hi vwoe; Blvd.. Los 
Angeles. California 90028. 


132 ' POPULAR SCIENCE 


0 وو‎ ——————RREEREEÉ 
w 


I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United Box 6284-B. Marietta. Ga. 30080. 


ADDRESSERS And Mallers needed. 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson. Chicago 60645. — 


MAILORDER--Home Business Guild. 
Reccive hundreds money-making. busi- 
ness building propositions. Year's mem- 
bership onlv 25c. Digest, Box 838-PSL, 
Long Beach. New York 11561. 


PIANO Tuning Learned quickly at 
home! Tremendous field! Musical knowl- 
edge unnecessary. GI Approved. Infor- 
mation free. Empire School, Box 227. 
Miami. Florida 33145. 


EARN 560.00 DAILY manufacturing 
Concrete Fence Posts. Practically no in- 
vestment American, Excelsior Springs, 
Missouri 64024. 


MAKE up to 900*'; Profit with your 
own Magnetic Sign Shop! Rapidly grow- 
ing demand for 3-Dimensional Magnetic 
Signs on cars atid trucks! Start in ga- 
rage. workshop. or kitehen. Full or spare 
time, Write today for free détails, Na- 
tionwide Plastics, Dept. AG. 4200 Pana- 
mint. Los Angeles, Calif. 90065. 


MAILORDER. Sell Baby Products 
with your imprinted catalog, Sample, 
details 35c, Doorbar-PS. 3364 North- 


west sath St., Fi. Lauderdale. Fla, 33308. 


MARE Magnetic car signs, Write 
Route 1. PS-49A. Bardstown. Ey. 40004. 


i000’; PROFIT Bronzing Keepsakes, 
Free Literature. BC—Box 11069-PS., 
Kansas City 64119. 


$70 WEEKLY—Home spare time. Sim- 
plified mail bookkeeping. Immediate in- 
come—easy! Auditax, 34741D. Los An- 


geivs MUSA. 

SELL "Top" mail order products— 
Aiso—Unique “Advertising promotions!! 
Write: Garen's. Box 517-P, Xenia, 
Ohio 45485. 

HUGE Profits! Mail order importing. 
Free information, ITIS., P5312, x 454, 
Hollywood. California 90028. : 

MAIL Baby or gift catalogs. imprint. 
Big profits! Details. 51.00. Hrefski, 
H09-4 Lee. Plymouth, Penna. 18651. 

ESTABLISH Profitable Mailorder 
Business! Everything Furnished! Free 


details. Vikari's, Box 1312 PS12, Salt 
Lake City. Utah 84110. 


HOLLYWOOD Cementcraft: Offers 
Highly Profitable Home Business. Ex- 
perience unnecessary. Unlimited Unique 
Pottery Designs Easily Made Without 
Moulds. Bird-baths, Fountains, Wishing- 
Wells. Water-falls, etc. Chemical Color- 
tne Fromulas. Marbie-glazing. Free il- 
lustrated Brochure, Concrete Facts, 602 
Atnens Street. Altadena. Calif. 91001. 


START Absolutely Amazing mailorder 
business! Advance. Hox 24. La Grange. 
Iiinois 60525. 


400‘, PROFIT!! Sell new, exclusive 
manuals., Stamped, addressed =10 en- 
Yvxelope brings sample circulars. complete 
profit details. Wallace, Box 288PC. Glad- 
stone. Oregon 87027. 


SENSATIONAL Froflts--Modular Fire, 
Burglar Alarms. Sirens, Wailers, Direct 
from manufacturer. Free information. 
Vigilant Guardian, 786 Bloomfield Ave., 
Cuiton, New Jersey 01012. 

CLIP res newspaper items, To SIU iW 
each. Details free. Foster, 212-P12, 
bruuklvVii 1123529. 


NEW: Canadian Timber Leases: £51.00 
acre. Free information, Timberland, Box 
0-DB. Montreal 206. 

WANTED: Wealthy Americans! 
World's greatest proposition! Pecuniary 
profits! World peace! Prosperity! Free- 
dom! Particulars $1.00. Satisfaction 
oot Ornsteen, DuQuoin, Illinois 
6283 


IMPORT Sales Rep. Generate Own 


Income. Sales Kit containing ERadio/ 
Portable Shaver. $10.00. Feldman. 64 
W. 154 St.. New York 10453, 


"LET MAILORDER. Put $30,000.00 An- 
nually In Your Mailbox - Details Free— 
Ventures. Box 832. Department 25-11 
Kingsport. Tennessee 31682. a 

"$128.00 IN Sales from $12.00 material. 
New. Different. Everything furnished, 
Lund. Box 508. Rio Grande, N. J. 08242.'"' 

SECRETS of how to get capital. Get 
21.000 to $2 million, Buy. start, expand. 
Free details. Counselor-3.  Kerrvil 
Texas "8028. 

MILLION Jobs Vanished since 1960 
from automation, mechanization, mer- 
gers. Shouldn't you start your own busi- 
ness Now .. . while employed? Business 
profits increase your salary. We train 

‘ help finance . guide . back you. 
Seven “on location’. urgently needed 
services ... homes, stores. offices. mo- 
tels. institutions, Successful worldwide. 
No shop. no experience needed, Little 
over $1000 establishes ‘nationally ad- 
vertised''. lifetime business, Gross $30.- 

0 yearly with First serviceman. We 
furnish servicemen's machines. Inter- 
esting. exciting career. Iuquire Today 
while territory open. We'll mall infor- 
mation. Duraclean, CO-18D, Deerfield, 
Illinois. 
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$100.00 WEEELY s ae. room,. T erit 
redworms odorless, 1 var: CR arlie 
Morgan. Box 116-C, Bushnel Florida 
TREMENDOUS Wholesale Bargains. 
Half million nationally known products. 


me my‏ س 


Rock-bottom prices. Closeouts. bank- 
rupts. Dropship merchandise. Autome- 
biles. Worldwide imports. Hongkong 


clothes. Free details. International Bur- 
$1254 P^Y 16386-PS5, Portland, Oregon 


VENDING Machine Catalog. Rake, 
523 PS Spring Garden. Phila.. Pa. 19123. 


EARN Money raising fishworms for 
us. Write: Oskhaven-43. Cedar Hill. 
Texas 781031. dnd Mone وار كات‎ 


MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies. 
Rapidly growing demand earns 900°) 
profits at home! Nationwide Plastics, 
Dept. XO. 4200 N. Panamint. Los An- 
geles Cain. 30065. 


MAKE *10.00 Hourly. ‘Demonstrating 
portable sandblaster. Inka. Box 660574. 
Houston. Texas T1006. RN 


JOIN “Money Getter's Guild".  Re- 
ceive hundreds, mones -making. business 
building propositions. ideas, Work irom 
home projects. Full year's membership 
only 25c. Write: Digest. Postbox 839-5. 
Long Beach, New York 11541. o 

MAITORDER! How anyone can pre- 

are catalogs for 58 per 1000. Free 

roof! Obie-MEL. Brooklyn, N.Y. 11219. 


MAKE 2 to 3 times your cost whole- 


m i001 products. Gifts. Mall Order 
Specialties. Toys. Novelties. Carded 
erchandise . Guaranteed jowest He- 

low wholesale prices. Free home busi- 

ness details, SMC 6963-SSL. Hayven- 
hurst Avenue, Van Nuys, Cal. 91400. — 
CLIP Newspaper items. $1.00-£5.00 


each. Details free, Walter. Box 1380-54, 
Erie. Pennsylvania. — Monte vM 


“FREE details outlining easv way to 
secure capital you need." Write to A.L. 
Enterprises Hox 8106-4. Cranston. Rhode 
Island 2820. a EI EE i I 


BIG Mns. new وه‎ 
donuts in kitehen. Evervthing furnished. 
Sell stores, Free recipes, Summers Ray, 
Waseca. Minnesota 6083. 


BLACK Widow Spider Ra neher م عع‎ 
Big guaranteed market! Complete pro- 
gram $1.00 (Refundablel. NBWC. Box 
260CPS1. Brigham City. Utah 84302, | 


MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti. 
Michigan 48187. _ exe ioco E 


WANT To Make Big Money AL Home? 
$10.00 profit in an hour possible with In- 
visible mending. Make tears. holes dis- 
appear from clothing. fabrics, Steady 
year round demand from cleaners, jaun- 
dries, homes, Details Free. Fabricon. 
1535 Howard. Chicago 60626. NS 


INSTALL Burglar alarms without pre- 
vious experience or costly equipment. 
Big profit. Free details. Nasco. 1 
Massachusetts, Dept. D269C, Los An- 
uzeles 80025. <a SS 


VENDING Machine: No selling: 
Routes earn amazing profits. Big cata- 
logue Free. Parkway Corporation, Tip- 
PSB Ensor Street, Baltimore. Md. 21202. 


100°; PROFIT! Sell engraved. lifetime 
Social Security Cards. Fantastic direct 
sell. mailorder. fund raising item! Sam- 
ie. profit details. 25c. Volz-PS5, Ypsi- 
iunti. Michigan 48137. OMEN 


I MADE $40.000.00 Year by Mailorder! 
Heiped others make money! Start with 
410.00--Free Proof! Torrey, Box 31B-F, 
Ypsilanti. Michigan 48197, dide 


I Made $2. 000.00 Monthly by mail- 
order--evenings only. You can too! Free 
Proof! Kingman, Box 233 Montclair, 
New Jersey 0042. ا‎ 


BIG Profits from HOMEBUILDING 
Free Details, The Mail Shop, 245 Molino 
Ave.. Mill Valley. California 94941. 


PREPARE Tax E Tax Retüriis-- -Housewife Jo 
Ann Netzler made 55-500 last season. 
Train at home. VA Approved, National 


Tax School, Monsey IBC. N.Y. 10952. 


TREMENDOUS $1.000.00 Profit From 
1.000 Mailings! Exciting. New Products! 
Tested! Everything Furnished! Free 
Guidance, Proof! George. Box 2188-7285 
Cypress, California 80630. 


FRANCHISING? Amazing New Way to 
own your own business. Send for free 
copy. Modern Franchising Magazine-W, 
Des Plaines, Ili. 60016. 

MAIL Order — sell Books — part. full 
time — fascinating profitable — details 
— Jobre. Box 27, Great Neck, N.Y. 11023. 

SELL unusual pictures. Information 
£2.00, P.S.R.. Box 506A, Herndon, Vir- 
rinia 22070. 


SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes, Begin- 
ners. Get free copy ‘Make Money By 
Mail." Discloses free advertising. profit- 
able products. Mallco. 1554 Sepulveda. 
Dept. D269C. Los Angeles $0025. 

NEW: Canadian oil] leases. $1.00 acre, 
Free information, Northern. Box 70-DB. 
Montreal 206. 


57 MUSICAL 
INSTRUMENTS 


LEARN Banjo-5-string Bluegrass. No 
music. Makes learning easy. Free details. 
Blaylock. Box 25-D. Marietta. Ga. 30060. 
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VIOLIN and Guitar makers—send for 
latest Free Catalogue of woods & acces- 
sories International Violin PS0. 414 East 
Baltimore St.. Baltimore 2. Md. 


VIOLINS. Guitars, String Instruments, 
Old or New. Instant Strad Tone or Mon- 
ey Refunded. Do-it-Yourself $10.00, 80 
Day Trial $3.00. Sgt. Rolex, USAF. 
Ret. P. O. Box 2381, Las Vegas. 
Nevada 89104, 


GUITAR. Banjo Making. books plans, 
wood. necks. tools, List 25c. Wildwood, 
at n, llth Street. New York. New 

ar 


GUITARS. MANDOLINS. BANJOS. 
Complete stock of Gibson Martin gui- 
tars. FREE 66 page catalogue parts and 
accessories. Big savings. New York dis- 
count prices, Send 50e postace  han- 
dling. Eddie Bell Gultars. Dept. PS. 
201 W. 49th, New York 10018. 


GUITAR Making Books. Imported 
Woods. Supplies. Accessories. Catalog 
250. GUITAR CENTER. Box 15444. 
Tulsa. Oklahoma 74118. 


30°; DISCOUNT Any 
Musical Instrument. Free Catalog. Free- 
port Music, 127C Sunrise H'Way, Free- 
port, N.Y, 118320. 


Name Brand 


REBUILD A Player Piano! Details 
from Vestal Press. Vestal 8, N.Y. 13850. 
WHOLESALE  Prolessional Guitars, 


Amplifiers, PA Systems, Free Catalog. 
Carvin. Escondido. California 92025. 


GUITARISTS—Busy? 5 minutes week- 
ly teaches strums. barres, melody, Begin- 
ner-advanced. Samples, 10c. Steele, Box 
114, San Rafael. California 84902. 

ACCORDIONS And Amplifiers, Excel- 
sior and other famous makes, Save 50% 
Bux Direct. Factory Distributor. Terms. 
(Trades. New-Used. Free Home Trial. 
Free catalog and Discount prices, Ex- 
celsior, Dept. P. 3147 North Luna. Chi- 
cago 60641. 


WHOLESALE. 
log. Instruments. 
Bronx. New York 10458. 


58 SONG WRITERS 


All Instruments. Cata- 
E. 189th St, 


WE pax all recording costs on accepted 
material! Need new song material for 
immediate recording! 1354-PS Hancock 
St.. Quincy. Mass, 0216 


SONGS, Songpoems Wanted for Radio 
Show. Hollywood Music Productions. 
6425-PS Hollywood Boulevard, Holly- 
wood. Callfornia 90028. 


LYRIC Writers! Write songs with 
Nashville hit writers who get records by 
top Nashville artists. Write: Globe. 420 
Broad. Nashville, Tennessee 37203. 


POEMS set to music. Songs recorded. 
Send poems. songs, Crown Music. 49-P 
West 32, New York 10001. 
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POEMS and songs Wanted bx America’ | 
most popular studio. Tin Pan Alley, 
Broadway Productions Division PS. Lake 
Grove. New York 11755. 


FREE Song Selling Information. Peer- 
less Music Publications. Box  193-P, 
Bloomfield. Connecticut 06002. 


POEMS wanted for songs. Nashville 
Music Productions. Box 9001-M. Nash- 
ville, Tennessee 37204. 


59 IMPORT - EXPORT 
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MAIL order. Import information. 
Catalog. Imported Items, £1.00 Refund- 
&ble. Sareco POB 582, Lawton, Okla- 
homa T4301, 


CLOSEOUT! Radios $1.50. Records 
10+, 1.001 items. Free list. Marco Import. 
PS-4, Ashburn. Georgia 31714. 


60 BUSINESS 
OPPORTUNITIES 
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IMPORT-Export opportunity, profit- 
able world-wide mailorder business from 
home. without capital: or travel abroad. 
We ship proven plan for no risk ex- 
amination. Experience unnecessarv, Free 
details, Mellinger, Dept. D268C, Los An- 
geles 90025. 


£200.00 DAILY in Your Mailbox. ! Your 
opportunity to Do What Mailorder Ex- 
rts Do r 


pe 
136-B. Holland, Michigan 49423. 
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BUILD Custom Cases at home for 


profit. Get orders by mail We suply 
materials, instruction—everything. Free 
Home Business Details, CSCC, 6961 


CSX, Hayvenhurst Avenue, Van Nuys, 
California 81406. 

WORLD'S mud دعاك ييا‎ Supply. 
Buy from 10.001 European Japa- 
nese and Hong Fong Wholeselers Many 

below wholesale! Have your own im- 
printed Catalogs. Free Details. Bargain- 

unters Opportunities, Box T30-B. Hol- 
land, Michigan 49424. 
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“INVERTED Error" Dag Hammar- 
Jold. 6c with PITA =; Belmont 
tamp. Washington, 


TRADE In Your Duplicates! OWA 
ur Foreign Approvals.) Complete In- 
formation 10c with Te plate Ue: NFE. Hox 


BALTIMORE: Scar Scarce Christmas Over- 
Box Free, With Approvals, Wright's, 
x 2122. Hagerstown, Maryland 21740. 


14.000 DIFFERENT! Amazing new 
lan builds your collection svstematicai- 
. Country by Country. Only weekly, 
Ware. Monroe 70. Connecticut 06468. 


100 CANADA 25c. Excellent value. Ap- 
provals, Continental, Limehouse, On- 
lario, Canada. —  — — 


' 140 Flag Stamps. Approvals. 
W-B Stamp Co.. Wilkes-Barre, Penn- 
&ylvania 18703. 


FRENCH Art, “Savoie Painting’ 25c. 
Request Worldwide Approvals. C & F 
Btamps, 655 Forbes Street, East Hart- 
ford. Connecticut 05118. 


| FANTASTIC!! Unbelievable!! Gigantic 
Surprise Stamp Collection—tl0c. Approv- 
als, Hurry!! Box 41555, Tulsa 74104. 


50 DIFFERENT Foreign, 25c. No Ap- 
provals. Want lists filled. SST, Box 43 
So. Sta.. Yonkers, New York 10705. 


25 DIFFERENT US. Airmails 256. 45 
Different $1.00, Free pricelist. Eberling. 
105 Franklin Avenue, Staten Island. New 
York 10301. 


MILLIONS Foreign Btamps Zc each! 
Send for gigantic approvals! ABC. Box 
'6000-PS. San Francisco, Calif. 94101. 


54 RADIO, TELEVISION, 
_ HAM EQUIPMENT | 


` GOVERNMENT surplus electronics, 
gadgeteers illustrated catalog 35c, 
Meshna, Nahant, Massachusetts. 01308. 

4366 TUBES, Radio & TV! Free List. 
Cornell, 4217-5 University, San Diego 5. 
California. 


FREE Electronics catalog. Tremendous 
| bargains. Edu-Kits, Department C-7T29A. 
Hewlett. New York 11557. 


LINEAR AMPLIFIERS: 10 Meters. 
"Hawk" 25 watts--$60.95: "'Ralder''— 
100 watts - $139.95: '"Maverick-250''— 
250 watts-$244.95. AM SSB, ''Scorpion'' 
50 watt 12 Volt mobile = $99.95: ‘‘Ban- 
dit II" 100 watt mobile . 5168.95. 20-35 
megacyceles, (Illegal Class D 11 meters.) 
Dealer inquiries invited, D&A Manufac- 
turing Co.. 1217 Avenue C, Scotstbluff, 
Nebraska 69361. 


l AERO-CAR - 
| AIR CUSHION VEHICLE 
|! Amazing hovercraft bullt easily with 


arenes tools, 
6 LAWNMOWER ENGINE POWERED 


NO MORE 
® FLIES OVER LAND. SNOW "WATER 
| FORWARD. HACMWARD, SIDEWAYS 
AND HOVERS! 


Complete Construction Plans and Book 


Aero Projects, 
Hox 5118P5, 
Clinton, N.4. 08405 


55 HI-FI, STEREO, 

ELECTRONICS 

| SLEEP-LEARNING Kits — endless 

tapes, timers. complete outfits, Catalog 

fran SERA, Box 24-8B. Olympia. Wash- 
ng 


ee, 4 


FREE —FREE--FREE 
FREE -FREE--FREE--FHREE 
t SEND in for your FREE one year sub- 
scription to Olson Electronics’ fantastic 
value packed catalog—unheard of low, 
low prices on brand name speakers. 
, changers, tubes. tools. stereo amplifiers. 
tuners, CE and other values. Credit plan 
available. If you have a friend interested 
in electronics, send his name and ad- 
dress for a FREE subscription also. 
‘ Olson Electronics. Dept. KL, 260 5. 
Akron, Ohio 44308. 


SAVE! Enjoy Stereo Speakers You Can 
F Build Easily. Information Free. JSC. 
Box 75303. Oklahoma City, Okla. T3107. 


ELECTRONIC 


Forge St.. 


kits--amplifiers—pre- 
j amplifiers--psychedelic strobe  lights— 
` metal detectors—-color  organs-— digital 
instruments—guitar amplifiers. etc. ee 
Catalog. SWTPC. Box PS 32040. San 
, Antonio, Texas 78216. 


56 PHONOGRAPH 
RECORDS, TAPES © 
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TAPE Recorders. Tapes: blank or pre- 
recorded. الا‎ 25c. Tower. Lafayette 
. Hill. Pennsylvania 19444. 


FREE Catalogues. 2000 hard to find 
unusual records. Rose's. 128 Breckin- 
ridge. Louisville. Kentucky 40207. 


FREE Cataloe—Cassettes, Cartridges, 
All Labels, Al] Artists. at Fantastic 
Discounts!! A] Roseman. P. O. Box 

| 18083, Philadelphia. Pennsylvania 19114. 


TRANSISTOR Radio FREE with Cord- 
less Record Clock $7.95. Free Catalog. 
Newport. Box 6848J, Burbank, Ca. 91505. 


ADVERTISING Specialty Salesmen, 


earl 40°; on "A" or '"P'' Aztec 25-A. 
Victory  Blvd., Staten Island, New 
York 10301, 
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MIAMI remails 25c. Monthly rates. PS | 


Marle. Box 1268. Coral Gables, Florida 
13134. 


CONNECTICUT. 
Connelly. Box 101, 
Connecticut 06250. 


Confidential — 25€. 
Mansfield Center. 


PRESIDENTIAL—Remails 25c. $3.00 
epe Box 1433, Whittier. Califor- 
1118 d. 


WESTERN  Remails 35c. Reliable. 
prompt. confidential Greeting Cards— 
Special services by arrangement. Arch. 
Box 81. Powers. Oregon 97466, 


WYOMING remails 25c. $2.00 Monthly. 
Special services, CET. Box 1003. Lara- 
mie. Wyoming 82010. 


CONFIDENTI^L receiving- forwa rding. 


Monthly Set Wright. Box 2112. Ashe- 


ville. N. C. 28802. 


CALIFORNIA REMAILS 250. Confiden- 
tial, Eugene Page. Box 766. Santa Moni- 
Cu. California. 90406. 1 "Hw 


REMAILS 45r, Receiving. dar qurding. 
Monthly rates, Laird. Box 26248PS. San 
Francisco. Calif, 34126. 


egg ENTA Remails. Monthly 200 


price rates .25. For information write 

P.O. Box 1205. Cudahy, Calif, 90201. 
RECEIVING -- Forwarding. Monthly 

rites. Hedgpeth. 406-PS South Second. 


Alhambra, California 91802. 


CONFIDENTIAL. mailing. purchasing, 
banking. fines, alimony. etc. Mountain 
Mail. Box 488. Frisco, Colorado 80443. 


GROUNDHOG Town remails. 25c each. 
$3.00 Monthly. Box 32, Punxsutawney, 
Pennsylvania 15767. 


BRASIL re-airmails $1.00, J. Edward, 
C.P. 11-1161, Brasilia. D.F., Brasil. 


WALLA WALLA, WASHINGTON, 
RECEIVING . FORWARDING, $3.00 
MONTHLY. CRONWELL, 924 EMMA 
STREET, 99382. 


70 70 AUTHOR'S SERVICE 


` WANT Your Bock Published? Learn 
how We publish, advertise. promote, dis- 
tribute. Many sticcesses. Free booklet PS, 
120 West 31. Mew York. 


PUBLISH: your book! Join our sur- 
cessiul authors: All subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press (Dept. PSL, 84 
Fifth Avenue, New York 10011. 


72 EDUCATION & 
INSTRUCTION 


Vantage, 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics, Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering, (Dept. 11). 

. Box 10634. Jackson. Mississippi 

29209, (Established 1945). 


EARN Electronics Engineering DE- 
GREE, Mostly by correspondence. G.I. 
Bill Approved. Free Catalog. Grantham, 
1503 N. Western, Hollywood. Cal. 90027. 


JOIN with "o Free Courses by 
Mai! in the Torah or Confraternity New 
Testament. Please state vour religion. 
Lamplight Studies, Box 88E. Brooklyn. 
New York 11228. 


GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit. pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc. 325 Jackson. Dept. 
2GP-1. Chicago 60606. 


PIANO Tuning pd learned with 
home study course. o granted. 
American Tuning School. Gilroy, Cali- 
fornia 55"2n 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College. Mason City 3. Ia. 


DEVELOP Mind Power. personelity. 
memory while asleep! Free details, 
SLItA. Box 24-SF. Olympia. Washington, 


LEARN Massage. Home Study Course. 
Free Details. Massage. Box 190-185, 
Quincy. Massachusetts 05158. 

COMPLETE Your High School at 
home in spare time, Texts furnished. No 
classes, Diploma. Approved for Veteran 
Training. Founded 1897. Free Brochure. 
American School. Dept. X946, Drexel at 
58th. Chicago. Ilinois 6i 60637. 


USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) 
Lee Mountain. Pisgah, Alabama 351 5. 

UNWATCHMARING''—Approved Corre- 
spondence Courses. Watchealing Insti- 
tute. Box 426-B, Encino. Calif, 91316. 


BECOME Real Estate Broker quickly. 
Economical Homestudy. Prospectus 
Howard Schools. Box 8B8585-B, Kansas 
City. . Missouri 64114. 

FREE Bible Course! Degree! uest 
information! 708 Bragg. Monroe, North 
Carolina 28110. 


68 REMAILING SERVICES 


EXCITING Overseas Jobs. Directory 
$1.00. Research Associates, Box 942-EE. 
Belmont, California 84002. 


AUSTRALIA NEEDS YOU!!! FREE 
TRANSPORTATION !! 65.000 jobs—Con- 
structlon—Mechanical—Clerical!! *'Aus- 
tralian Employment Handbook'' in- 
cludes GIANT "EMPLOYERS' LIST'"— 
Application Forms . . . Details about 
Wages—Rental Housin ESETICES Lan ti 
$1.00 (Refundable) "A 
PLOYMENT SERVICE 
Montclair, New Jersey 1043. 


ADVENTURE And high pay at sea! 
Fact-filled booklet "How to Get a Job 
in the Merchant Marine". 52.00. Mar- 


iner, Box 344232. لالط اسفن‎ D.C. 20034. 


Australasian 


Mews Suite 3 
2463 Torrance Blvd 


63 SPECIAL SERVICES 


INFORMATION on Anything. Fergil- 
son Research Specinlists. 83-45 Vietor 
Ave, Elmhurst, New York 11373. 


64 ENGINEERING & 
PROFESSIONAL SERVICES _ 


كك ا e‏ 


PATENTS. inventions developed. Elec- 
tronic Engineering. Research and Devel- 
opment. Hourlv Fee. Alfred J. Temps. 
E. E., M. 5.. Licensed Professional Engi- 
neer, ‘Involved Research Company. 70-24 


Myrtle Avenue. Glendale. N.Y, 11227. 
66 _ AGENTS WANTED 

` LIFETIME Titik. Business Loan 
Representative. Write: Financial. 28 E. 
Jackson, Suite 1204- x2, Chicago 60604. 

"YOUR own business—Suits $1.50: 
Overcoats 65c: Mackinaws 35c: Shoes 
12!,c; Ladies’ Coats 30c: Dresses 15r. 


Enormous profits. Catalog Free. Nathan 
Portnoy Assoc.. 2108-J. Roosevelt Road. 
Chicago. Illinois 60608. 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckles, 
tie clasps. money clips. cull links. lapels. 
identification badges. individualized with 
customer's name and emblems. Cap 
badges for trucking. bus. taxi, police. 
firemen, also postal. letter carriers and 
heavy (onstruction emblems, Choice 4000 
emblems. EEE: Box 1088-PS, Provi- 

enc 


PROFITABLE! FULL OR PART 
TIME. Represent largest manufacturer 
of maznetic signs for cars and irucks. 
TRIMETRIC, 2540 Saddle. Oxnard. Cali- 
fornia 93020. 


67  SALESMEN— 
DISTRIBUTORS WANTED 


EARN BIG MONEY calling on büst- 
ness-professional mien, Send us their de- 
linquent accounts ior collection, General 
Finance, Dept. PS-.2 Columbia Bank 
5106. Kansas City. Mo. 64106. 


YOUR free copy of Worid's biggest 
Sales Magazine tells you how and where 
to make more money on your own in sell- 
ing. Write Specialty Salesman Magazine. 
80601. 6B. 307 North Michigan. Chicago 


FREE. 206 Easy ways to "Wm money 
taking orders for exciting new products 

.. spare time. Send name. age for 5 
months free subseription. Opportunity 
Magazine, 1460 Hancock Center, Dept. 
18- MS. Chicago 60611. 


MAKE extra $25 to $75 s spare re. time! 
Take orders for double air cushion Bron- 
son Shoes, Men's, women's line for cress, 
work. play. Highest commissions. Shoes 
for yourself, Outfit Free. Bronson. Dept. 
224. Minneapolis. Minnesota 55408. 


NOVELTY Imports sell like mad! 
Make huge profits. Four samples and 
large wholesale catalog-25¢. Lakepoint 
Imports; 6800 North Campbell; Chicago, 
Illinois 60645, 

BIG earnings selling Hertel Bibles. 
Mew 3-dimension cover, finest reference 
edition sells fast. Demonstrator fur- 
nished. Big commissions. International 
Book. Dept, P. Box 118. Wichita, Kan- 


sas 67201. u 0 
BECOME a successful Manufacturers’ 
Representative. Manufacturers Agents 


Newsletter tells vou which firms are 
looking for representatives. the firms 
product line and territories available. 
For information write: Manufacturers' 
Agents Newsletter. Dept. 151A. 23573 
Prospect Ave., Farmington, Mich. 48024. 


DO you wish to use or sell a plant 
food that is field proven. shows the 
greatest results at lowest cost? Some- 
thing different in sales and use. Big 
monthly income or get vour fertilizer 
Free. Campbell's Gro- Green. 428 Dewey. 
Rochelle, Illinois 61068. 


SCIENTIFIC Massage: Big earnings, 


uncrowded | peores. Learn spare time 
at home. Diplomas awarded, ee cata- 
log. Write: Anderson School. Dept. P. 


2C. Princeton. Illinois 61356. 


THERE'S Money in selling office sup- 
plies and equipment. full or part time. 
Steady repeat commissions. Free selling 
outfit. Write  Oseco, 3505-PS North 
Elston. Chicago. 60618. 


101 COMPANIES offering. ‘home em- 
ployment! Names. addresses. types of 
employment offered plus application 
forms, yours for $1.00. Jobguide. 69-295 
Queens Blvd., Woodside. N.Y. 11311. 

HOMEWORK. mailing circulars. Free 
details! Cam Company, Dept. 155-ER, 
Verona. New Jersey 01044. 

PENNY STOCKS have big profit po- 
tential, Free information. Penny Stock 
Reporter-608 N. Guadalupe. Pl. Redondo 
Beach, California 30277. 


SKETCH Photos—(Home Goldmine!) 
Free Information. Gem. 365 Longhill, 
Shelton, Connecticut 06484. 


SELL Lifetime metal social security 
lates. Big profits. Sample and details 
ree, H & H Sales, Box 116P5. Rocky 
Face, Georgia 30740. 


$200.00 FROM sheet 14" Plywood 
(Scrap) Details 25c. Novelties, 610 So. 
24th, Elwood, Indiana 46036. 


س 


LEARN the secrets of repairing junk 
batteries. “Fabulous Profits'" at home. 
Battery Shop, Rt. 1—188D Blythe. Cali- 
fornia 92225, 


SPECULATORS--Huge Profits, proven 


results. No Selling. $1.00. Turpin. 443 
Maryland AVE., Norfolk, Virginia. - 
GAIN Riches. Learn Mystic success 


laws, M. Koehler, Thorndale, Tex. T6577. 


SELL books a. Mall 400’, profit, 
Royal, Box 450-M ` Cleveland. Ohio 44127, 


MAKE $1.00 Per Sale Selling Engraved 
Metal Social Security Plates, Free Sam- 
ple Kit. Engrava-Plates, Dept. 64. 3386 


Phillips, Jacksonville, Florida 32207. 


MAKE MONEY AT HOME | 


We pay top rates for adidpese-rni;g and mail- 
ing eur smes letters! B's fun amd easy! 
AGL xu dava tar alo d cndhlirescs envelopes, 
insert literature into them and mail. Fw. 
ervthing  furniehedi Earn a= high äs 
1م‎ 5111111 per Week or more. Send 10g 
for clatails and appelle luli. 

SMITH PROMOTIONS 

BOX 2469, Dept. P&.27 

NEWARK, NEW JERSEY 07114 


62 EMPLOYMENT 
INFORMATION 


FOREIGN and USA job opportunities 
available now. Construction, all trades, 
Earnings to §3.000.00 monthly. Paid 


Overtime, travel, bonuses, Write: Uni- 
versa] Employment, Woodbridge. Conn. 
06525. 


OVERSEAS EMPLOYMENT . Aus- 
tralia, Europe, South America, Asia! All 
occupations! &1700-$3.000 monthly! Em- 


ployment International, Box 29217-FL, 
Indianapolis. indiana 38228. 


OVERSEAS Jobs. High Pay. Travel. 
Adventure. Directory of Over 100 Amer- 
ican Firms Now Hiring for Overseas 
Projects. $1.00, Transworld. Box 90802-F, 
Internalional Airport, Los Angeles, Cali- 
fornia 80008. 

AUSTRALIA!! AUSTR. ALIA!! Govern- 
ment assisted transportation. Job. Cia- 
lore!! Handbook! Free Details! Write: 
Associated, Box 17-C12, Lafayette. Cal- 
Her ina J4933. 

HIGH Paying Overseas Jobs. Con- 
struction, other Projects, Bonuses. Trav- 
el Expenses. Extras. International In- 
formation, 108. Cortez, Florida 33522. 

AUSTRALIA WANTS YOU! Govern- 
ment Pays Transportation! Latest in- 
formation about Employment. Business, 
Farming, Housing... plus “Emplovers 
List" and Forms, Send $1.00 (refund- 
able, ^USTR^*LIAN OPPORTUNITIES 
HANDBOOK, Box 18107-FL, Washing- 
ton, D.C. 20038. 


WORLD-WIDE ... U.S.A. Jobs Ga- 
lore!! Students. all professions and oc- 
cupations. Enjoy Paris. Rome. Tokyo, 
Mexico City. Miami. San Francisco. 
STOO 00 ta $3,000.00 monthly. Paid Over- 
time, Travel Allowance. Sightseeing. 
Free Details!! Write: Global Employ- 
ment, Box T706-B12 Orinda. Calif. 84563. 


AUSTRALIA WANTS YOU!!! Gov- 
ernment Assisted Passage. 1971 Govern- 
ment Information and Forms—Most 
Complete Information Available—$1.00. 


Reports on Employment. Business. 
Taxes, Education. Teaching. Housing. 
Ranching. Maps. etc. AUSTCO. Box 


36823-F. Long Beach. California 90803. 


I KNOW Australia!!! Amazing New 
Facts about Jobs. Wages. Farming. Hous- 
ing . . How to get Government Paid 
Transportation and Monthly “Settling” 
Allowances . . . Giant '"'Employers' 
List" and Forms!! $1.00 (refundable) 
"Austra," Box 115J. Verona. N.J. 07044. 


FREE Millionaire Book. Get expert 

help, plans, little-known businesses. 
Work home, National-3, Kerrville, 
Texas 18028. 


BOOKEEEPERS earn $500.00 week. 
Operate Bookkeeping Tax Service, De- 
tails free, Universal POE UNE, Box 
664-P. Springfield. Missouri 65801. 


CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unneces- 
sary.May start while presently employed. 
Five-figure income for responsible appli- 
cant, S.K.R.C. Manufacturers. 2347 West 


238th Street, Torrance, California 90501. 


MAKE $46 From Square Foot Ply- 
wood: Jigsaw or Bandsaw necessary. 
Free Details. 'Wooderd. Bridgewater, 
Mass. 02324. 


EARN More than many professional 
men! $1000 monthly operating mail or- 
der Collection Agency. Continental, Box 
2023-B. Des Moines, Iowa 50310. 


MAIL Order Opportunities Galore! 
Popular Advertiser Magazine! Sample 
10c. Labon. Box 54386—PSD—Los An- 
ueles, Calitornia 90054. 


. DRAFTSMEN! Operate Own DRAFT- 
ING SERVICE: Ful. Part Time; Ex- 
perience Unnecessary; Free Details: 
Roberts Company. 1741 Circle Road, 
Baltimore. Maryland 21204. 


$60.00 DAY. Manufacturing concrete 
posts. Blocks, Mold Equipment Catalog 
$1.00 refundable, Carlane, Route One. 


Box 95, Rapid City, South Dakota 57701. 


BUILD your own 3-D Sign Machine, 
Information $1.00. Signmart, 7500 Eve- 


lyn, Fort Worth, Texas 76118. 


EARN $700 Per Month Spare Time as 
Tax Preparer with new quick-learn in- 
come tax home training. Start now. Be 
ready for January earnings. Full facts 
by mail—no salesman, Federated Tax 


Service, 1535 Howard. Chicago 60626. 


MAILORDER! Make big money work- 
ing home. Free report reveals million- 
aire's trade secrets! Executive (1HB12), 
344 North Michigan, Chicago 60601. 


MAIL Order Catalogs No Inventory. 


Full Profits. Over 150 Unusual Products, 
Details Free! Write: A. John Marshall, 
New London, New Hampshire 03257. —— 


FABULOUS Profit!!! Growing bean- 
sprouts iuli, sparetime, Write: TSO, Box 
288-PS, Gladstone, Oregon 97027. 


uml CE MEC ECCE aaa | 


| SMALL 


HOW TO | 
GET CAPITAL | 
Get SI,UOO. to 
BC 000, Business 
eapital loans, cash 
be shiri a lasts. 
HU الل‎ sourees. | 
Small loans easy. 


١ BUSINESS 
MONEY 1 | 


National Counselor Renorts 
Div. 58, Kerrville, Texas 78028 [ 


61 MONEYMAKING 
OPPORTUNITIES 


5500-0 MONTHLY. Raise small lab- 


oratory-breeding stock for us. We supply 
equipment. breeders. and instructions. 
Ilinois Research Farms. Dept. SP-12, 


FREE copy of world's lending contest 
magazine! Write:  Prizewinner. Box 
11568, St. Petersburg. Fla. 33133. 

MAKE $12.00 Proflt each dozen assem- 
bling Belts, Details Free. (Stamp appre- 
ciated.) Hedikut's-41, Richland Center, 
Wisconsin 53581. 


FREE FRANCHISE JOURNAL magas- 
zine With over 100 franchise opportuni- 
ties in every issue. Franchise Journal, 
Dept. F. Box 1790. Newport Beach. Call- 
fornia 02663. 


` HOW TO GET RICH!!! !! Free ‘‘Money- 
making Brochure’! Success Iniernation- 
al. Box 2441- B, Livonia, Mich, 48151. 

CLIP Newspaper items. $1.00-85.00 
ee free, Walter. Box 1360-3, 
irie, Pa. 


REPAIR WATCHES for profit. Learn 
at home. Free sample lesson. Chicago 
nont. WMA, Fox River Grove, Illinois 
ü 


a E LIE a 


HOW to Make Money Writing Short 
Paragraphs! No tedious study! I tell you 
what to write. where and how to sell, 
and supply lists of editors buying from 
beginners. Small checks can add up to 
Worthwhile extra income, Write to sell. 
tight away. Send for free facts. Barrett. 
D C-86-E.1. 6216 No. Clark. Chicago 


o o ——— Ss 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 
—spare time. Send name, age, for 5 
months free subscription. Opportunity 
Magazine. 1460 Hancock Center. Dept. 
18MM, Chicago 60611. 


GROUND Floor opportunity in an En- 
graving business of your oWn—spare 
time or full time. One piece of raw ma- 
terial costing $3.75 will produce products 
worth $180.00! Free particulars! Write: 
Warner, Room  CE-3-H. 1512 Jarvis, 
Chicago, Illinois 60626. 


134 | POPULAR SCIENCE 


Barrington., 11111115 uUU1U. 


ROCEETS: Real flying models—flights 
to 2500 ft. New illustrated catalog 
Single and multistage kits, cones, en- 
gines. launchers, trackers. rocket aerial 
Cameras. nical information. Fast 


service. Estes Industries, Dept. 3M. 
Penrose, Colorado 81240. 

SHIP Models, Kits, fittings. plans, 
books. tools. engines, motors. Big illus- 


trated catalog 50c. Mass. residents Hn 
3% tax. James Bliss & Co., Dept. 
Route 128. Dedham. Massachusetts $2026: 
SHIP models catalog 25c. Scientific 
Inc., 100 Monroe. Newark N.J. 07105. 


SHIP Model EKits—Schooner America, 
Frigate Essex, etc. Fittings. Plans. 
Books. 40 Page Catalog 50c. Model Ship- 
ways, Folio P, Bogota. New Jersey 07603. 


TEN. 12 Inch Red Plastic Parachutes 
for Model Rocketry, Send $1.00 to Rocco, 
Box 2382. Bridgeport, Connecticut 06008. 


93 ELECTRIC TRAINS, 
RACEWAYS 


LIONEL Catalog 40c. Bulletin 10c. Old 
Trains Bought-Repaired. Mack Brothers, 
2041 Chicago Ave.. Chicago 60622. 


FOR INVENTORS‏ 4و 


e r a E 


PATENT SEARCH SERVICE For jaw- 
vers, Companies, Inventors, “‘Confiden- 
tial report including copies of related 
United States patents rushed ''Certified 


Airmail'' Free! Information. Write: 
Congress Patent Search Company, 811-A 
MEET Building. Washington, D.C. 


PATENT Application Financing. Free 
Patent Search Plan. Global Patent Di- 
vision, 2420 Tith. Oakland. Calif. 84605. 


PATENT Searches complete and thor- 
ough, Related copies Air Mailed with 
maximum speed. $6.00. Free "Protection 
Forms" and “Patent  Informmation.'' 
Write American Patent Search Company. 
Dept. 28. 711 l4th St. N.W.. Washing- 
ton, D.C. 20005. 


— SE ! —o 


PATENT Searches, professional patent 
development of inventions by Licensed 
Proiessional Patent Engineer and U.S. 
Patent Otlice Former Examiner with 
staff of Engineer me Specialists in all 
flelds of inventions, Expert searches pr. 
formed in the U.S, Patent Office. Your 
inventions and ideas engineered for 
Maximum patent protection and greatest 
commercial value. Inventions devel 
by us negotiated for casn or royalties 
with our nationwide contacts. Send for 
free Protection "Invention Certificates" 
and further interesting valuabie Patent 
Information. George Spector. U.S. Pat- 
eut 01118 Former Examiner, Woolworth 
Building. New York. 

FREE PAMPHLET: "Tips On Safe- 
guarding Your Invention." Write: United 
States inventors Service Company, 501- 
X Thirteenth Street N.W.. Washington, 
D. C. 20004. 


U.S. Patent Office ETEK: 244 Broad- 
"ay, Room 3615, New York. Free Inven- 
tion Certificates. 


اللممييلت سس ل کک ”7ت M‏ — 


All Inventors 
have the same 
problem 


Hew do you bring your invention to the 
attention of the right people? . . . Come 
panies looking for new products and per- 
sons eager for investment opportunities? 
SOLUTION 

For the first time, this problem has been 
overcome with the introduction of the new 
INTERNATIONAL DIRECTORY OF IN- 
VENTION. 


This new publication—advertised interna- 
tionallv and effectively on an unprecedent- 
ed scale and distributed to manufacturers, 
financiers and other professionals—fills a 
very Teal need in bringing togctner inven- 
Lors—like vou—and those companies and 
individuals who have the ía.ilities and 
capital to finan.e and develop new inven- 
tions, new products and new ideas. 


A noted patent attornes has called the In- 
ternational Directory of Invention “an 
astonisningiv effective Way for inventors to 
publicize their work to manufacturers and 
other people who really count." 


PRESS DEADLINE 


January 29, 1971 


Learn how this new directory can publicize 
your invention {patented or unpatented) 
With no hidden percentage clauses and no 
strings attached. Simply send for descrip- 
tive brochure—enclose 25¢ for postage and 
handling (no stamps please). 


LONSDALE HOUSE PUBLISHING LTD. 


Dept. 551270 


iil West Utiea Street. Buffalo 22. M.Y, 14222 or 
Box 70 Statian l.. "Voranto Sod. Canada ar 
$ "Oxford St.. Latehford, Warrington, Lancs., En- 


gland or 14-2 Obere Neekarstr,. Heilhirnn/Neckar. 
(rermany 
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AMAZING Business Printing values. 
Quotations. Print Shop, Box TOF, 
Greenville, Rhode Island 02828. 


MEMO Pads, vour name. address, 
phone; printed black ink. white paper, 
1000 sheets (10 pads) 5" x 7", $4.50 post- 
paid. (Add 50¢ postage west of Missis- 
sippi River). Brown Printing, Box 266- 
Ps, Rochester. New York 14801. 


85 PRINTING & RUBBER 
STAMP OUTFITS 


SIMPLE- x RUBBER STAMP 
PRESSES, hydraulic operated, Electrical- 
ly heated. Sizes 5"x8". 8'x12". 10"xl15*. 
Starting ouLiits. Orders for presses, sup- 
plies shipped day received. Free catalog 
low supply prices. Custom Manutactur- 


ers, 400-P5. East Elm, Springfield, 
mussourl 65801. 
PRINTING Presses, Type, Supplies. 


Lists 6c Turnbaugh Service. Mechanics- 
uurE, Pennsylvania 17055. 

RUBBER stamp manufacturers sup- 
plies. Presses. starting outtits. Best 
prices, service, Catalog. Jackson Supply, 
nox 443B. Franklin Park, Illinois 60131. 


RUBBER Stamp Outfits, Supplies. 
Eiewiet, 2025 Barney Road, Ealainazog, 
Michigan 494007. 


88 OLD GOLD, JEWELRY 
|. WANTED 


` HIGHEST CASH for Gold, Jeweiry, 
Goid Teeth. Rings, Diamonds. Watches, 
silver, Platinum. Mail Articles Today. 
Free gift with ايا عل ال‎ Chicago 
Gold & Precious Metals, 6 E. Monroe, 
Dept. 457. Chicago 60603, 


س -— ~= 


CASH Immediately For Old Gold, 
Jeweiry, Gold Teeth. Watches. Dia- 
I!unds. Silverware. Platinum, Mercury. 


speclucies. Free information. Rose In- 
fuatries, 28-¥ East Madison, Chicago 2. 

WANTED: Gold. Silver. Platinum 
(ens dormi, Infurmation Free, Wiimot's, 
lun Bridge St.. Grand Rapids, Michi- 


gen 48504, 
CLOCKS— 


89 WATCHES, 
SALES & SERVICE 


a ee ی‎ d 


WATCH and clock repairing books. 
Free Catalog. North American. Hox TT- 
. Pox River Grove, Illinois 60021. 


USED Wrist. Pocket Watches —83 00 
up. Free list. Southern Watches, 7-P5. 
mouth Wabash, Chicago 60603, 


COMPLETE Watchmakers' "n IT 
Catalog $1.00, Bengall's, 17942 Ventura, 
Encino, Califórnia 913186. 


NEW. Different Clocks. Catalog $1.00. 
Todd. Route 7, Jackson, Tean. 38301. 


GIFTS 


GIFTS imported. Write for circulars. 
Moye Co.. 420 N. Tiffany St.. Kinston. 
Wurth Carolina 28501. 


SOLID COPPER BRACELET, pane 
Polished. Girt Boxed. $1.95, The G 
Hori Company, Box 242, Lincoln, Rhode 
isiand 02825. 

THREE Fine gift catalogs FREE. Gifts 
Supreme. 120 Lakeview Terrace, Ramsey, 
New Jersey QTA4B6. 


CATALOG Economical beautiful gifts 
Whole family. 25c coin stamps-—refunded 
lt order, P. C, Associates, F. O. Dept. 
628. Clifton, New Jersey 07012. 

INTRIGUING box of lights. Small, 
self-contained box, with glass face, 
houses electronic ring counter that se- 
quentiaily turns on five neon lights. sim- 
ulating circular motion, Continuous, 
unattenced operation for up to one year 
on replaceable battery, Unit shipped run- 
ning. Great coffee table. desk. or book 
sheli Xmas gift. $12.50 PPD. Order from: 
PPL, Box 50729, Tucson. Ariz. 85718. 


PAINTINGS! Beautiful. Original sam- 
ple Oi! Landscape Plus "Low Prices Cat- 
alog’’ $2.00 tRefundable). Harris. Box 
1567-SP, Portland. Oregon 972071. 


RITE-N-DARK BALLPOINT PEN 


Yu more fumbling in the dark. This attractive 
ballpoint pen shines n Tight on napper so that 
YOLU 

Times, 
PFE, 
Tory. 


can see what vou are writing at all 
Especially heloful for policemen, wait- 
inspectors. nurses. ete. Comes with bat- 
RPR nostnaid,. 
T. Mason Sales Co., 957 M. Lewis Ave., 
Waukegan, Wi, 60085. 


MODELS—SHIPS, 
PLANES, ROCKETS 


SHIP and Yacht model fittings: Pine 
construction Hull Eilts; DINERE s. Send 
50c for DIETS catalog. A. J. Fisher, 
Inc., 1002 Etowah Avenue. Royal Oak. 
Michigan 48067. 


78 INVESTMENTS 


INVEST in stocks without paying a 
sales charge. The names and addresses 
of 57 no load Mutual Funds only $1.00. 
Robley Bermel Newark, Illinois 60541. 


SAVINGS Plan Details: $1. George 
Camp, 1068 Thomas E., Seattle, Wash- 
ington 88102. 

79 BUY IT WHOLESALE 

FREE .. , Wholesale Catalog. Guns. 
Reloading Tools, Clothing, Traps. De- 
coys, Calls. Boats. Finnysports (PE), 


Toledo, Ohio 43614. 


pb ارب‎ ERE TE nen Fin ee ee ee es 


WORLD's Largest wholesale supply. 
Buy from 7853 American, European. 
Japanese wholesalers. Hongkong tailor- 
Made clothes. 123 dropship catalogs. 
Rockbottom prices, Automobiles, Free 
details. International Buyers, Box 16386- 
PS. Portland. Oregon 97233. 


تت نات ب ب ی ee‏ ی ی x CUL C.‏ 


BARGAINS! Buy Wholesale and Be- 
low! Name Brands. Appliances. Furni- 
ture, Sports. Equipment, Televisions. 
Cameras, Watches, Jewelry, Thousands 
More. Huge Discounts to $1,000 on New 
Automobiles, All Makes. Free Details. 
Write Today: Worldwide Bargainhunt- 
ers, Box 730-B. Holland. Michigan. 


HEARING Aids. Batteries. Wholesale. 
Catalog 25c. Fiston, Box 144E. New 
Preston, Connecticut 06777, 


800.000 PRODUCTS Wholesale! Ter- 
riflc Bargains! Wholesalers. 1265 Broad- 
"wav. New York. N.Y. 10001. 


80 ADVERTISING 
AGENCIES & SERVICES 


` FREE expert assistance for mailorder 
advertisers. Ratebook leading newspa- 
pers, magazines 25c, Chicago Advertising 
Agency. 28 E, Jackson. Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS. 


YOUR Name sent to 1000 impor ters, 
Publishers. mailers, Wholesalers, etc. on 


our mailing list. Year. $1.00. Dixie 

Mailers, King. N. Carolina 27021. 

82 TYPEWRITERS, 
DUPLICATORS, 


OFFICE EQUIPMENT 
IROQUOIS Desk Set—Plus—Ballpoint 
Fen--Indian Key Chain— Telephone 
Dialer—Psychedelic Pen—Send $3 to In- 
dian Made Products Company, Allegheny 
Indian Reservation, Salamanca. New 
York 14778, 


83 RUBBER STAMPS & 
OFFICE SUPPLIES _ 


` METAL Pocket Stamp 3 Lines. Now 
oniy $1.53, Wingerter. P.O. Box Ti 
Elmhurst. N.Y. 113173. 

ADDRESS Stamp B5c. Signature £2.80, 


McLoud. Oklahoma 


ADDRESS Stamp $& 85. Others 4- ring 
S1.00. D. Fox. £418 Gates Pl. Bronx, 
New York 10467. 


RUBBER Stamps, 3 lines, $2.00, Cata- 


soe Carroll's, 
T4831 


flow 25C. Tabeo, Tomkins Cove. New 
York 10986. 
84 PRINTING, 


- MULTIGRAPHING, , ETC. 


BARGAINS. USED OFFSET LETTER- 
PRESSES. Mimeograph. Multigraph and 
Adding Machines. Write Dixiegraph. 
King. North Carolina 27021, 


OFFSET Printing. Free catalog. 
Speedy Print. 1906 Swede. Norristown, 
Pennsylv lvania 19401. 


er M 


FREE Literature; Address Labels. Busi- 


ness Cards. Printing. Rubber Stamps. 
Jordan's, 552 West O'Connor. Lima, 
Ohio 45801. 


1,000 GUMMED Address Labels . . 
$1.00. Walts', Box 966, South Bend. In- 
diana 46624. cie 


GOOD Business Cards, Write: Goodall 
Printing, 68-A Joost, San Francisco, Cal- 
ifornia 84131. 


2000 GOLD Stripe Address Labels— 
$1.50. 1000—5$1.00. Day, 3004 Albany 


— ———— M 


Crescent. Bronx, New York 10463. 


1000 GUMMED Address ri ees 
Lem House, 3112 Wenatchee, 


Bakersfield, California 93306. 


i -0Ù. 
2C. 


OFFSET Printing, rubber stamps. Free 


price Hst. oy Enterprises, Burnet, 
B6 


Texas 7 
ECONOMICAL, Stationery, etc. Cata- 
log 25c, Golden; Box 04-3210; Miami, 
Florida 33164, s 
RAPHED Business Cards 


THERMCOGRAP 
$3.95. Brazos Printing, Drawer 1186-4. 
Mineral Wells, Texas 76067. 


1000 GOLD Stripe Address Labels 
$1.00, Bryce, Box 76201, Los Angeles. 
California 50005. 


Sees 


Aureo, Allenhurst, New Jersey 07711. 


USED Courses! Books! List 106 
Smith's, 124 Marlborough. Salem, Mas- 
sachusetts 01970. 

OPERATE Collection Agency, ‘Little 


Gold Mine!" Franklin Credit. Roanoke, 
Virginia 24004. 


SUPERIOR Auction School. Nation's 
top auctioneers own and instruct. Box 
1281. Decatur. Ilinois 62525. 


IBM360 Programming. Operations. In- 
expensive. Selfstudy. 2325 Hannes St.. 
Silver Spring, Maryland 20901. 

HOME STUDY SCHOOL SUPPLIES. 
Start your own business, Complete setup. 
Write 55-2, Box 2122, Westminster. 
California 928683, | 


LIFETIME ordinations. Officially char- 
tered church. Donation ERE bring in- 
formation. Church. Dept, PSM. 2207 
Cardinal, Rolling Meadows, ni. 60008. 

DROPOUTS can become millionaires. 
Step by Step program, No gimmicks, De- 
tails free. Dwarfs, Box 2892, Reno. 
Nevada 89505. 


POLICE Correspondence Studies, Free 
Information, National Police Studies. 
Box 112, Pleasant Grove, Alabama 35127, 

GAME WARDEN, Government Hunt- 
er. Forestry. Park & Wildlife Service 
announce job openings regularly. Pre- 
pare at home for outdoor work. good 

ay. security, Complete information 

‘ree! Write: North American School of 
Conservation, PTW, Newport. Califor- 
nia 22663, 

BECOME an International shipping 
agent, Complete course $5.00, Ultramar. 
10130 South Prairie Ave. Inglewood, 
California 50303. 


FLORIDA College, Est. 30 years. Of- 
fers degrees via homestudy. Iníorma- 
tion, Box 688. Palm Beach. Fla. 33444. 


PENMANSHIP  Corrector. Improve 
poor penmanship quickly. Details free. 
Ozment. Box 2344-35. St. Louis, Missouri 
Gallas. 


CHILD Care Handbook Digest $2.00. 
225 zo. "F" St.. Oxnard, Calif. 93030. 


DEGHKREE-Granting Correspondence 
School Directory; Educational Fran- 
hues Guide; Insurance Adjusting Man- 
uili, 


DRAFTING TECHNOLOGY? 


CIVIL ENGINEERING TECHNOLOGY? 


ELECTRONICS TECHNOLOGY? 


Baral! in one ef the nallan"s top oultstanil- 

nag Peedi) Geheeal]me. نام "سسفأ‎ legrec i 

resident elaseses only. Aamua wy. Alaa, Sepe 

ae me mF eer ee 11 Frew "111 111131 

| INSTITUTE OF DRAFTING AND TECHNOLOGY | 
Morrison. dillinois 61270 

73 CA RTOONING, 


SIGN PAINTING 


MARE MONEY IN ART. Piek. dd: 
chure outlines 15 ways, Wrile American 
Studios. Dept. OM. Spring Park, Mit- 
nesola 294 84. 

HOW TO MAKE MONEY WITH 
SIMPLE CARTOONS--Evervone who 
shouid have this book: 

. Write Cartoonists" Exchange. 
Pleasant Hill 1512 Ohio 45359. 


MODERN Curtooning aishi bý mail. 
Write for free brochure. Cartoonerama., 
Bex 283-24, Brantford. Connecticut 06405. 


ier to draw 


SIGN Painting—Latest free catalogue 
explains everything, Write Kaufmann 
Supply, Centertown. Missouri 65023. 


23 LESSON Compact Cartoon Course 
And Cartoonist's Magazine $2.00! Toon- 
ers. Box 40367, Lincoln, Nebraska 682510. 


SIGN Painting. Matthews' big. new, 
38 lesson course $3.00 postpaid. Circu- 
lars Free, Sign Hook Company, PSM 470 
Ouk Street. st. Louis. Mo. 63118. 

LEARN Signmaking! $200.00 monthly 
sparetime possible making signs. posters, 
silkscreen printing. Easy instruction— 
everything furnished, Information free! 
Hampton 105-PS. Box 112, New York, 
New York 10012. 


76 DETECTIVES 
DETECTIVE Profession. Home Study. 
Lapel Pin, Certificate. Future. Box 41345. 
Dept. CB, Los os Angeles. Calif. 90041. 
DETECTIVE Course. Free Informa- 
tion, Universal Detectives. Box 8B8180E, 
Universal City. California 91608. 


77 LOANS ١ BY MAIL 

BORROW up to $1500 by mail on con- 
venient terms! State licensed. Postal Fi- 
nance, Dept, 11-T. 200 Keellne Building, 
Omaha. Nebraska 68102. 


BORROW Up to $1.600 by mail. Money 
on your signature for any purpose. 
Write: Budget Finance Company, Dept. 
RB-0245, 228 City National Bank. Oma- 
ha. Nebraska 68102. 


WALNUT: bowls. 
chure 352. Johnston 
Missouri 64831. se 


IDENTIFICATION CARDS -— nnd 
stamped self-adressed envelope s. free 
samples and details to: EC.S.P.. P.O. 
Box 12117. Las Vegas, Nevada Briz. 


HOME owners protect vour home MR 
bill collections! "Homestead'' forms and 
example, £82, Guarantee, PSA-—Arrow. 
444 Montclair, Oakland. Calif, 94606. — 


WINEMAKERS: free recipes. catalog. 
Arbolyn, 1108 Gunter Circle, W. Colum- 
bia. South Carolina 29169. 


RECEIVE mail, catalogues for one full 
year on our lists, $1.00, Robert's. Box 


pos lumber bro- 
umber. Anderson. 


323. Colfax. WA. 99111 


WINEMAKING 


the fun hobby you can drink 


Kit $4.98 
y Free Catalog & 
Recipes 


PERSONAL 


TM 


OVERSEAS Jobs — Europe, 
America. Australia, Far East. ete. 
npeninga all trades, Construction, Office. 
ngineering, Sales. etc. $700 to 53.000 


South 


month, Expenses paid, Free Information. 
Write: Overseas Jobs, International Air- 
port, Box 536-P. Miami, Florida 33148 


write 


TOO many Debts? Want to lower your 
payment and UE off the bills? Write: 
Continental. ept. PS, Hox 2116. East 
Chicago. Indiana 45312. 


INVESTIGATORS, Latest Electronic 
Aids. Free Literature. Clifton. 11500-F 
NW 7th Ave. Miami, Florida 33168. 


LOSING Hair? Balding? 
Free copyrighted booklet. 
Laboratories, Dept. 533. 
Gorda. Florida 33950. 


Dr. Shiffer 
Box 398. Punta 


WITCH Certificate. Spiritualist. Evan- 
gelist. Palmist. Astrologist and Min- 
isters" Ordination Certificates. Two $1.00. 
Free list, Brundage Forms. Sox 9966. 
Atlanta. Georgia ^0318. 


ASTOUNDING how ample to decipher 
any Biblical Fable, only two dollars. 
Daniel Rae. 4225 Burns Ave., Los AN- 
geles, California 90029 


WALLET-Size Cards. Medical. Social 
Security. Draft. ID. Birth. Marriage. 
Pilot: others. Two $1.00. Free List 
Brundage Forms. Box 9966. Atlanta 
Georgia 30319. 


FOLLOW That Car, Electronic Trail- 
ing Equipment, Free Literature. Box 220. 
Miami. lorida 33168. 


SERVE Christ, Become an ordained 
minister. Write Holy Light. Dept. A. 
Box 4478. Piitsburgh. Pennsylvania 15203 


CORDLESS Vibrator: Ladies’ or men's 
T" x ”و11‎ 83 Royal. Box 61, East 
Moune. Ill. 81244. 


NEW Breakthrough in hair fashions. 
Wigs for men, 22 exciting colors. Details 
free. F & N Fashions. Dept. 9b. Box H, 
Glencoe, Minnesota 55336. 


SAVE Moner buving new car or truck. 
For information write: Kar Knowledge, 
Box 101, Dept. 1. Paramus, N.J. 07652. 


A COMING Whirlwind te sweep ‘this 
earth! Free Information! Write: Harvest 
PS. Jefferson City. Missouri 65101. 

HANDWRITING ALALYSIS. Under 
vourself. Send writing sample 
Fee: $5.00. Handan. P.O. Box 437. Bowl. 
1000 Green Station. New York. New York 
1 $. 


— ——— r- -— a —Q fp 


WIPE out to $15.000 Debts, Get sym pdi- 
ate relief. Clear credit, Free details. 
Counselor-16, Kerrville, Texas T8028. 


BIRTH. Marriage. Certificate. Diplo- 
mas. (Canadian) 3 Blank Forms $1.00. 
Free samples. Form Distributors. Box 
803. League City., Texas 77513. 

CERTIFIED Identification With Wal- 
let Plus Birth Certificate— 51.00 De- 
Noblie, Shirley. New York 11967 


IDENTIFICATION Cards - Drivers Li- 


riage. 2 $1.00. 5 $2.00, Strall. 851 N.E, 
59th St., Ft. Lauderdale, Florida 33308. 
107 HEARING AIDS. 


HEARING Aids — Batteries — Repairs 
Wholesale! Aid Center, Box Z. St. 
Petersburg. Florida 33731. 


SAVE Up To $500. 00 on Hearing Aids. 
Free Price Lists, Write: Rhodes. 333 
North 9th. t. Paducah, Kentucky 42001. 


103 OF INTEREST TO 


$500-$800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
equipment. breeders and instructions. 
Illinois Research Farms, Dept. SPC-17. 
Barrington. Illinois UU LU, 


HOW to Make Money Writing Short 
Paragraphs. Information Free. Barrett 
ped C-86-R3, 8212 N. Clark. Chicago 


$6.00 PER Dozen Paid Lacing Baby 
Boots. Baby Moks' Write: Cowboy, War- 
saw 15. Indiana 46580. 


*s100.00 WEEKLY! Home Addressing' 
Details 12c stamps. Wood, Box 226-F5 
Irvington New Jersey 07111. 


posue addressin 5 


Box 1591P5. Denton, 


$46.00 DAILY POSSIBLE addressing- 
stuffing envelopes ttvpewriter or long- 
hand! Information Send stamped, ad- 
dressed envelope. American. Excelsior 
Springs. Missouri 64024. 


4500 MONTHLY POSSIBLE clippin 
news at home, No experience. Send 
camped sadad envelope. American, 

ior Springs. Missouri 64024 


HOMEWORKERS . 
$75.00 thousand possible! Longhand. 
Typewriter. Information. send stamped, 
self-addressed envelope, MailArt. 21618 
Ocala, San Jose, California 95122 


HOME Newspaper clippers needed. 
S30) monthiv — no*sible Details free. 
Foster. 2712-PA12. Brooklyn 11235 


HOMEWORKERS! $100 weeklv typing, 
addressing. Begin immediatelv. Details— 
send stamped. self-addressed envelope. 
Hamilton. 272- TP12. Brooklyn 11235. 


WANTED! Addressers -— Commission 
Mailers, Stamp required. QOoton  Dis- 
tributors, 4120-SP Duke Drive. Ports- 
mouth, Virginia 23703 


$350 MONTH Addressing! Detalls: 
Mail Stamped, addressed envelope and 
25€. Write: Happy. Box 1161-CB. Battle 
Creek. Michigan 19018. 


104 RESORTS & TRAVEL 


NEW TRAVEL CLUB GIVES YOU 
12 MONEY-SAVING BENEFITS 

GET cash discounts on room rales 
from over 2.400 motels and hotels. dis- 
counts on car rentals. photo finishing 
books , , . $500 auto theft reward, [ree 
trip routings, and more! Only $5 a vear! 
Free details! Nact. Dept. 25-112 1000 
Piceni Ridge Road. Northbrook, Illinois 


VACATION For Two- 
Las Vegas. Send $15.00. save over $50. 
Good for rear, Guaranteed. Menken 
Enterprises. 804 Ensenada Dr.. Orlando, 
Florida 32807 


105 MISCELLANEOUS _ 


Grape, Elderberry, 


Addressing 


-Miami Beach 


WINEMAKING 


Dandelion, Frozen Juices. etc. Brew- 
Masters’ Secrets Revealed! Powerful 
Methods! Instructions, Recipes. and 
Supplies Catalog. $£!.00 Continental, 


Box 1107-L. Indianapoiis. Indiana 46201. 


FREE BOOK. Prophet Elijah Coming 
Before Christ. Megiddu Mission NY: 
"m Thurston Road. Rochester. N.Y. 
14 


HEARING Aids. Huge Savings on tiny. 
all-in-the-ear. behind the ear. eyeglass 
and body models No down payment. 
Easy terms. Write for free catalog Pres- 
PEE ou. Box 10947, Houston, Texas 


“FREE! Exciting new illustrated cata- 
log of unusual gifts & novelties. Free' 
Coffco, Dept. P-102. Box 522. Lake Zur- 
ich. Illinois 6nn47^ 


HOME Winemaking Supply Catalog— 
Free. Bacchanalia. 321-A-5 Saugatuck 
Station. Westport. un 05880 


DRIVER'S License. Birth Certificate. 
H.S. & College Diplomas. Marriage 
Divorce Certificates--Blank Forms. Fill 
them in vourself. Highest Quality vou 
can buy! Confidential 3 day service! 
$200 each: any four--$5.00. postpaid, 
ia Box 834-FD. Warren, Michigan 


et 


de 
te 


WINEMAKERS: ‘Free illustrated cata- 
log of veasts uipment. Semplex Box 
12276. Minneapolis, Minnesota 55412 


WINEMAKERS Yeast. Recipes & Cat- 
alog 25c. Kraus, Box 451-N. Nevada. 
Missouri 64772. 


WINEMAKERS: 60 page book of easy 
recipes for making fine quality wines 
from grapes, peaches, gooseberries . . 

rb for only غ8‎ a bottle; and 
complete supply catalog. Send 25é to the 
home و دا‎ making pioneers: Wine-Art, 
Dept. PS. 4324 Geary Blvd. San Fran- 
cisco. Calf 94118 (30 stores across the 
country . 


MAGNETS. All Types. Specials-20 disc 
magnets. or 2 stick magnets. or 10 small 
bar magnets. or 8B ed magnets. 
$1.00. Marvland Magnet Company. Box 
192-B, Randallstown. Maryland 21133. 


100 WANTED TO BUY 


QUICKSILVER. platinum, silver. gold. 
Ores, analyzed. Mercury Terminal. Nor- 
; Massachusetts 02062. 


WE Buy bottles. coins. antiques, fruit 
jars, ral ere tang thine i. nd $1.00 
(refundable) for huge Buying lists. 
Schroeders. K-4. Paducah, Ey. 42001, 


102 TREASURE FINDERS 
& GEIGER COUNTERS 


GOLDAK ‘Treasure Locators—Pleasure 
and profit in a hobby liver "H enjoy. Find 
coins. relics 


TREASURE Hunters! Prospectors' Rel- 
co's new instruments detect buried gold. 
silver. coins, minerals, historical relics. 
Transistorized, Weighs 3 pounds. $19.95 


up. Free catalog. Relco-A41, Box 10839. 
Houston. Texas T7018. 

TREASURE Hunters!  Prospectors' 
Rockhounds! Hobbyists! Find gold. sil- 
ver. relics with world famous ectron 
Metal Detectors. Free information. 
Terms. Deliver immediate Detectron. 
Dept. PS-12. Box 243. San Garbiel. Cali- 
fornia 81778. 


FREE TREASURE GUIDE: Fact-filled 
collectors edition; send 50c for postage 
Aiso request free literature on ultrasensi- 
tive. professional Fisher Detectors Fish- 
er Research. Dept. PS12, Palo Alto, Cali- 
Dorniu bead, 


“TREASURES. VALUABLE COINS. 
GOLD, SILVER. jewelry. and relics eas- 
ly found with White's metal-mineral 
detectors, designed especially for the 


prospector and Treasure Hunter. YOU 
NOT B BETTER INSTRU- 
PRICE! BUILDER OF 


MENTS AT ANY P 
THE WORLD'S LARGEST LINE of min- 
eral and metal detectors, also Geiger 
| Ultra Violet 
Lights. Electronic Magnetometers and 
Magnetic meters. Free catalog: White's 
Electronics. Inc., Room 361, Sweet Home. 
Ore. 97386 ' 


SEARCH Metal Detectors. Solid state. 
Sensitive Operate underwater. Free lit- 
erature. Search Electronics. Box 8396-P. 
St. Petersburg. Florida 33738. 


POWERFUL Metrotech Locators De- 


sure EI. 1610 Harrison 
Falls. Texas 16308. 


NEW: Canadian oil leases $1.00 acre, 
Free information. Northern. Box 70-DT. 
Montreal 206. 


TREASURE LOCATORS. Powerful! 
Detects coins. minerals. treasures, Pan 
log. hunting tips free. Dajco. Dept. F-2. 
Box 2812. Santa Clara. د‎ 85051. 


METAL Detectors bx "Mod" Mid- 
American Manufacturer presents the 
lightest electronic detectors manufac- 
utilize any 


tured, Units 16 to 22 ozs. 
search head from 4" to 36"—under water, 
too. From $29.95 to $298.00. Murless En- 
Lerprises. 2861 Church Street, Stevens 
Point. Wisconsin 54481. 


METAL Locators Complete $27,50- 
£149. New Models. Rugged, Powerful. 
Transistorized. Lightweight Aluminum 
construction. Impressive gifts. Money 
back guarantee, See your dealer or write 
Roth Industries. World Wax. Box 90993 
Dept. 16. Los Angeles. California 90009. 

TREASURE Locators. Most Complete 
Line. Free Information, Tesoros, Apar- 
tado 7-948, Mexico T. Mexico, 


DIG Pirate Treasure ($4.00 book) 
$1.95. Free newspaper Ballinger, Oscoda, 
Michigan 48750, 


TREASURE. Gold. Silver Relics Mew 
1971 detectors now available, Free in- 
Iormation. Excelsior Electronics Com- 
pany. 7448 Deering Avenue, Canoga 
Park. California $1303. 


FIND BURIED TREASURE | 
EXC. 


lieth range iu dd ine h- 
es with 4 different «ala. 39^! 
search heads. | 
Write for free catalog. 
DEALER INOUINIES INVITED, | 
TREASURE HOUSE | 
DEPT FADE TENS ENT. N. J. 07733 


1 
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PATENT Searches 1u hiring Maximum 
speed, full airmail report and closest 


administered. Complete secrecy 
pem S ne Invention Protection 
Don s Pere irre " Write 


ton d tent Office Search 
Bureau, Yn N.W.. Washington a. 


` PATENT Searches, including copies of 
related U.S. Patents, Inventors, attor- 
neys, manufacturers use our ''World- 
wide' Airmail service! "Invention Rec- 


Inventor Needs. Sent free! Hayward 
Company. 898B National Press Building. 
Washington, D.C. 20004. 


IMMEDIATE cash, for Patent Appli- 
tations, [ree Patent Searches, Write for 
a Universal Patents, 184-B Marion. 

1o. 


INVENTIONS Needed immedntelv for 
manufacturers, For additional informa- 
tion write Kessler Corporation, C-T712- 
FL, Fremont, Ohio 43420. 


PATENT  Searches-—-48-hour  airmall 
service, Moderate Fees. For Free Inven- 
tion Protection Forms write: Miss Ann 
Hastings. P.O. Box 176. Washington. 
D.C.. 20044. 


95 INVENTIONS WANTED 


mm uM 


INVENTIONS wanted: Patented: un- 
atented. Tremendous Manufacturers 
lists. Global Marketing Service, 2420F 
Th, Oakland B. California 

INVENTORS! Sell your invention for 
cash or اميد اجن‎ Our client manufac- 


— ám 


Wall St.. New York 


INVENTORS— Hundreds ‘of manufac- 
turers have requested our assistance in 
locating Marketable new products. Com- 
plete information free, Institute of 
American Inventors. Dept. 306. 635-F 
Street. N.W.. Washington, D.C. 20004. 


—— aaa — à —M——À——Ó— 


INVENTORS! Don't zeli your inven- 
tlon. patented or unnalLente?. until you 
offer. Eagle Development 
y. Dept. 79 Wall Street. New 
York 5 New York. 

` INVENTORS: Protect your ideas! Free 

"Recommended Procedure." Washington 
Inventors Service, 422-G. Washington 
Building. District of Columbia, 5. 

INVENTIONS Promoted—For Cash— 
Royalty Sales with Manufacturer Con- 
tacts, George Spector, Licensed Inven- 
uen: Engineer, Woolworth Building. New 


INVENTORS! We will develop. sell 
your idea or invention. patented or un- 
patented. Our national manufacturer- 
clients are urgently seeking new items 
for highest outright cash sale or royal- 
ties. Financial assistance available. 10 
years proven performance, For Free in- 
formation write Dept. 54, Wall Street 
Invention Brokerage, 70 Wall Street. 
New York, New York 10005. 

WE either sell your invention ¢ or pay 
cash bonus. Write for details. Universal 
Inventions.  298-G. Marion. Ohio. 


INVENTORS— If vou have an inven- 
tion for sale. patented or unpatented. 
write for free brochure outlining manu- 
facturers, requirements. rovaliy rates. 
Kessler Corporation, C-712-IW, Fre- 
mont. Ohio 43420. 


INVENTORS 


Manufacturers Need New Products 
YOUR INVENTIONS & IDEAS 
DEVELOPED—INTRODUCED 
For Cash/Royalty Sales 
Design —PMarketi 


nen Patent M E 


"Product Marketi ng” 
Brochure 


a P 


“hiuk To Puwdustry'' 


INTERN TONAT. 


Second Decade of Rellalile Service to 
inventors—Manufacturers-— attorneys 


Member: United epe Council 
International Chamber of Com 


THE RAYMOND LEE ORGANIZATION 
230-] Park Avenue, N.Y.C. 10017 


Director: Former US Gov't Patent Adeiner 


rrr 


98 WEARING APPAREL 


“GENUINE Buckskin Jackets. Gloves, 
Moos and hundreds of unique leather 
items, Send 50c for Buckskin Poke and 
Big Color Catalog. Berman Buckskin 


Seay: Minneapolis. Minn. 55401, 
Dept. 2 
WIGS For Men. Natural Look. Fine, 


Modacrylic Stretch. All Colors! $17.00. 
29272. 


ROYALA Aetna. San Jose. Cali- 
fornia 95121. 


136 | POPULAR SCIENCE 


See moon shots, orbita— 
stars, phases of Venus, 
planets close up, 60 to 180 


power, Aluminize and over- 
coated 3" diameter f10 
primary mirror, ventilated 
cell, Equatorial mount with 
locks on bath axes. 
Equipped with 60x eyepiece 
and mounted Barlow lens, 
ux tinder telescope, luard- 
wl ripa, Ine Juded FREE: 
“STAR CHART’: 272-page Js : E ape 
‘HANDBOOK OF HEAV- — 
ENS'': ‘HOW TO USE YOUR ‘TELESCOPE.’ ET 

STOCK NO. 85,05 DD -i-M- Ppd. 


414" REFLECTOR 

STOCH NO. 85,105NMN..........--.... se $54.50 FOB 

ê” REFLECTOR 

STOCK NO. 85,086N...........-.».... $239.50 FOR 
$16.50 AIR POLLUTION TESTEN: 


Ist füm-cost survey-type instru 
ntent, Gulekliv provides a 
tt ive results in threshold Limit 
ranges set by Amer, Conf. of 
Gov dl. Industrial  Hyglenists. 
Sensitive, accurate. while mera- 
auring range, Includes 
poules auch to test for COZ, 
CO, Hes, NOE ant SO. Sufi- 
vient for F to d tests cle quem diag 
on concentration. Lightweight | 
kit ineludes sturdy vacuum 
puni. coupling lobes, complete 
Instructions wiih seales to de. SS i : = : 
termine results. Sets td) of replacement ampoules available 
ami FRY for £475 

Stock No. 71, 349N STEYR RS mou Qnid ete a gang $16.50 Ppd. 


p" 


FASCINATING "ACTION" LAMPS! 


SAGEM es 
is ART POE 
T: 


REA 

BE AUTIFU 9 
Lit: HT LN 
Unique! Excelt- 
ing! Exclusive! 
Turn on any 
ite yf four new 
style Pampa. 
amil the rwr 
"turns un" 
with whirling, 
ever: changeit 
natiermna ani 
Culors, “Tahar. 
top oR”, i 
hrat «driven 
lass ATMA TUS 

SPHERES or nmnmutor-driven 16" 
Top OF FOE ا‎ 
rll areund 25" dull. 7" dia. plastic and cmeoor-driven unit., 
Illusions awirl "uj cone leek . 2 . down the next brightly eol. 
orel plastic seetlon oof the 14° high, hesl-driven PAGODA., 
COMBO IIGHT^s :-wav switth turns on glass., read-hy globe, 
thea plastic  "'aetlonm^' column. or both. MWeat-driven and 22ts" 
high. Six midditionn! and interchangeable maska ore available 
for earch sensational secorator lamp, AIL create tlinsion lamps 


amni 24" plastic mmlela عت ااتانة ا‎ 
COLO COLUMN Patterns Loop and 


are moving. TMOSPHERES 
B'"—NMo. BO,139M ............-......9 31.00 Ppd. 
16'—mNMo. B5, be. Lugo VO rec a E T, Le P EAR $ 65.00 FOB 
24°—No. 85,202 error tas « $115 OO FOB 
COLOR COLUMNA NO. ' 80. 140N UECEUN A CUR ..& 55.00 FOR 
COMBO LIGHT—Mo. 80,147M ...........9 .50 FOB 
12"— Mo. 85,19B8M ..............-. nee $ 40.00 Pod. 
Hanring—NMo. 85,197M ................5 65.00 FOB 
Hanging——No. B5, 20IN ................ 91.50 FOB 
PAGODA LITE—Mo. 80,141N ... .$ 25.00 . 
REPLACEMENT MASMS,......4334'—-56.25; 4" 8 25] 
z24 سس‎ : 


AMERICAN MADE 7x50 BINOCULARS 


Big Savings: Brand new: 
Urystil-tlear viewing — 7 
power. Every optical ele- 
meni is coated. An excel. 
lent night gZlass--the size 
recommended for satellite 
iw, lidividual eye fo- 
ULM. EXE TIL T Dmm. Ap- 


ERE 
ا‎ a E 
VM 


prox, Held at 1,000 uds. ds Es 8 
a7 ft. Carrying inse in- X m 
eluded, American TxA Ss E E 
normally cose $274.50, Ter- E 1 ug 
rile bargain. prs E We s ; a-m cox 
Stockh Mo. 1544M ...............»«»« =: : $99.50 Pod, 
AMERICAN- MADE xa" A 

Stock No. 963M ............ EN T E Y $65.00 Ppd. 


NEW MODEL Bar PAL COMPUTER 


Sulve problems, teach log 
ie. Play games with minia- 
ture version of giant elec- 


tronie  bralhnst Adis, sub- 
tracts, multiplies: shifts, 
complements, carries, meni 
orizes, Colored plastic parts 
easily assembled. 12" x 


Incl. step-by- 
dlagrams, 
book tov- 


Hle" w 44a 
step assembly 
:2-p. instruction. 
ering — operalion — computer 
language binary system? 
proeramining. problems X 
L5 experiments, 


Stock Mo. 70,683N $5.98 Ppd. 
Stock No. 70,341N ANALOG ‘COMPUTER KIT $18.95 Ppd. 


148 PAGES! 
Coiplotely new atli, 
selection of telescopes, 
nüocibars, magnets, moazniflera. Prisms: 
photo conponenrs, parts, kits, Accessories 
31131113 hard-to- fet surnius bargains. 100s 
of charts, Hllustratlons. For hobbyists, CN- 
perimenters, schools, Industry. 


EDMUND SCIENTIFIC Co. 

300 Edscorp Buildin 

Barrington, M. J. 

Ticare rush Free Giant Catalog ''NX'" 


MORE THAN 4,000 vt bag BARGAINS 
Packed with hu 
microscopes, i- 


Address... Cue ee a al a M 
(i. NES" radson State. - 


ist QUALITY SeS UNDER $200 


Terrilie Buys Trp Quality 

Projects hrilliani. sharp 3/3 A 
ay. Dmage from M" using up to 
x" valor. b&w illustrations, 
Ketuing all original colors, pros 
portions  Enlarges drawings, 
coins, Maps. eir, Revolutionary 


iŞ rni*griit -siz quartz Halnzen 

* lamp Mlr. differ. 20 mm 
auastigmatie lens ic CRAS FL. J. 

minte internal retterting 8sy3- 

tem rive maximum brightness, 

entire field focus. Can fw used 

npalids down. Turbo-ennled, D > 

ft. card, 


Stock Mo. 71.272NM .... (Wt. 1114 1hbs) ....5$89.75 Ppd. 


ASTRONOMICAL TELESCOPE KITS 


Grind your own mirror for 
powerful telescopes, Kits 
COLA dime annealed pyrex 
mirror blank, tool,  abra- 
ives, (hired mirror, and 
eyeplece lenses. Instru- 
ments vou build range in 
values from $75 toa hundreds 
of dollars. 


41," PEALE PE 47 Tie 
No, 70.003N...15.75 Ppd. 
A" DIAMETER—1" Thick 


Stock No. 70.004M ............. Ls. 
H" DIAMETER-—124" Thick 


. 513.95 Ppd. 


Stock No. 70200514. دمع ع م م‎ cca ل ل ع ع ا‎ $21.50 Ppd. 
TO" DIAMETER —-134" Thlek 

Stock No. 7T0O.006M..... sere aa ee ae eee , SSO FOR 

550586 WEATHER BALLOONS 

"Balls of fun'' for kids, 

irinitiat stoppers für siores, 

territie for amateur ineteg- 

Create a neigh-‏ رم زع تانودم 

hiorhione sensation, Great 

backyard fun. Exciting 

hagi altroetion, Atmateur 


gneicnorelogists use to mea- 
«ure cloud heights, wind 
4peed and temp, Made of 
heavy duty neoprene. Inflate 
with vacuum cleaner or auto 
air hose; or locally avail- 

T abie helium for high rise. 
Stockh No. 60,568N ....18 Ft. dinmeter)....592.00 Pnd. 
Stoch Mo. 60.632NM ....:16 Ft. diameter)1...57.00 Ppd. 


CAR OF THE FUTURE HERE NOW! 


One of most inipreseive sci 
ence tors we've seen, [Low 
friction air car rides a frag- 
tion of an inch over diy 
surface, ineiuding water 
Graphically demonstrates 
sure prineiples ihar apply 
to Ford's and Curtiss: 
Moriht s new wheelies air. 
cars. Sturdy red and yellow 
plastic. &" wide, B" sow, 
2" high wilh 4° vrom:]ler, 
Operite. on 2 flashlisht tat 
teries «not incl.» 48° cutn- 
trol line. battery case. 


Stock Mo. 70,307TN 


II EJ. 
puris موسي‎ oe LIGHT FIXTURE 


Extreniwly Versatile, come 
bactliy designed, long wave 
(3200-4000 Angstrom al 
biark light ultraviolet} füx- 


ture. Has 6-watt, 110-¥ 
lamp with built-in Hlter— 
eliminates. harmful shorter 


waite ultraviolet rays. Use 
tO Henris minerals, fungi. 
bacteria—eheck for surface 
fnws, aoi amd sus peaikage 
Ree teat, For ل ل‎ with 


e 8 s Qs E cw. een paper, painta, 
"psg SE enden Deer AY chalk, crayons, trace pow- 
uer. inel, acd justilile aim inum reflector,  push-pull 


switch, connecting M ا‎ Mount vert., hor.. or on cor- 
ner. 10° L.. 1135" aO 114” H. 


Stock No. 70. MP eatin Ala pua Sree e ot or Bere ee $12.00 Ppd. 
REPLACEMENT BULB 
Stock No. 60,124M ricinus $4.75 Ppd 


AMERICAN MADE PPRAVE PROJECTOR 


Projects illustrations up tū 
d' x gle" —enlarres them 
to 35" x 30" If screen ts 
81 ft. from projector, larg. 
er pictures IE sereen d fur. 
ther awar, So film or nti 
tives needed, Primarily 
intended for children. Iro- 
jects charts, diagrams, color 
or black-and-white in dark- 


ened room. 115 v A.C, ... 
Û ftl. cord andl plug included, 
Size 1:3" x R^ x 4125" wide, 
Welirht 1 15. 2 oes, Plastig 
rist. 
STOCK. Mo, 70.199M ع‎ ae E EE 
"FISH" WITH A MAGNET 
dest. v Go treasure hunting on the 
E Z Gå Les bottom! Fascinati fun & 
ea he a sometimes profitable! Tle a 
S line to our 5-lb. Magnet— 
dram it overboard in bay, 
river, lake or ocean. Troll 
it along bottom — your 
3 *'treasure'" haul can he. gtt- 
rie hoard motors, anchors, oth- 
A er metal valuables. , $-Ib. 
exu RE Manet is wi 
T nico V Type— Gov't cast 
uet EM. Lifts aver 150 Ibe, on 
lmnud-—vreater  welrhts un- 
der Water, 
Stock Mo. TOS TUM .......... t n Rm A $14.00 Ppd. 
Stock Mo. 70,5701 .... . 3325 Ibs. 222525. ® 8.75 Ppi. 
Stock Mo, B5.152M ....1534 Ibs. ........ $33.60 FOH 


ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER - MONEY-BACK GUARANTEE 


300 EDSCORP BLDG. 


NEW JERSEY 08007 
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BARRINGTON, 


FULL OF LIFE! 


Man's survival depends upon 
silitahle ceological halanee. 
These 3 well planned. experl- 
ment kits explore different 
port iona of enviranment—intre- 
dies factors on which natural 
halances rely, Perform numer- 
uns experiments with materials 
Incl] os Few avail. loecaltiy t, 
Comel, detract, Perfect For 
اك‎ alive, 


-71.353M ........ GREEN LEAVES........%5.00 Ppd. 
271 354N ......... WAHER LIFE......... $6.00 Ppd. 
271,3550 PREDATOR PREY : -$6.00 Ppd. 
=7 LIFE MOVERS 5.00 Ppd. 


GYROSCOPE! 


For the first time-have the fun 
X enjoyment of à gyro without 
bother of constant string wind- 
ing X pulling, a" diam. Aying- 
suueer shaped, Spins on (dts 
edge. upside- down. on your 
heud. hanging from a siring: 
drives rocket car. races around 
ring . . , you'll be amazed 
ut its performance, Even flip. 
ping switch to off is an expert- 
ence-speeda up to a blur . . . 
far almat 3 min. without pow- 
er. Terrific accessories incl. 
orbit ring. ring pedestal, cap, 
on 2 regular *'C'' hatterles (not 


rocket sur, pedestal. 9" diari. 


"hilî. loop. inarruet, Operates 
Ini pride F 


Stock Mo. 71215114 ..................5«..56.00 Ppd. 


MINIATURE 


WATER PUMP 

Voce gt or px mnerirments, 
miniature waterfalls, four- 
tains. etc, Tiny :?735&4" x 
175"? electric motor and 


itp ë Pleat for hobbyists, 
bu, sells, Pumpa con. 
Ltinunus. flow of water at 


"une of nne nint per minute 
AL a 12" head. With two 
"D^" batteries in seriea, 
will mimp up to 247 high, 


lun ds leurs on battery, 
Wirk= in oz didreestbons, Self. 
üriming. 
Sioch Mo. 50.345M .........- 59 E $2.25 Ppd. 
PLASTIC MODEL V-8 ENGINE 


: > Hours of fun! et thrill of 
huilling your own vasily as- 
aor} engine from over 3n 
paris, Then push starter arl 
"«alch Lt run. Crankshaft ret- 
volves, pistons move, valves 
apen and close in sequence with 
spark plugs, [wa everything 
but drm gil, 14 stale, ulcer] 
in 4 colors, Sane malar. used 
in many autosmiechanie Courses. 
Excellent, esmzv-io- nmilersrand 
Tey mariat" 


i; EC C RC Ra EER $12.95 Ppd. 


HOT-AIR FLYING SAUCER KIT 


Giant © ft. model rises Lo 
Hash heights. 
assemble and launch, Use 
over and over. Low cost. 
Lots of fun. Can carry La 
lb. obiects with string teth- 
er. Fly school colors at 
withes, tise for advertising, 
TT res play "spy in 
the sky". Includes complere 
instructione, 1 pre-cut zd 
white model paper gores, Ñ 


E l i red panels for و كت[ ونا “وده‎ 
wire, cord. Easily repaired if damaged. 
Stockh Mo. T1.17T5M عا + ب‎ ee عم‎ ann $3.00 Ppd. 


i KT. HoT AIT Jr 3T. F.OCH0W KIT 
Stock Mo. 60,681M .........-.-...55.. 52.00 Ppd. 


WOODEN SOLID PUZZLES 
: RUNE Here's a fascinating assort- 
z يك‎ ment of 12 different puzzles 
10 nrowide hours of Ah eusure 
and stimulate bility to 
think imd EN Animals 
ard pene ric forms, Take 
them apari and reassemble 
them, Lots of fun for the 
whole family -— young anid 
old. Will test skill, patience 
ani ability to solve prob. 
lems, (Order yours now, 


RE ees ee Eu TET ST $5.00 Ppd. 


a LIGHT MIGHTY MITES 


Relatively small :12*35 fixtures 
Elve surprisingly brighi black- 
light. Miürror-fimnished reflector 
makes instant starting &-watt, 
high-intensity bull look [ike dil- 
whller, Up to nC; hours af 
sufé. long-wave MAY blacks 
light to really turn-un partes, 
light & theatrical showa., psy. 
fhedele decors. holliday deca. 
rations. Shockproof end-caps 
remove for safe, easy replace- 
munt o o£ ull aml starter, 
Suns upright or horizontal. 


A[nminum eaae, 


Stock Mo. TI,27ÀM ...........».55 514.95 Ppd. 
DELUXE OUTIHMHZ/IWIMMHHLÍ MODEL. 
Stock No. 71,299NM .............s sn $19.95 Ppd. 


SCIENTIFIC CO. 


i mc AMERICAN MACHINE & TOOL CO., Dept. PSDO, Royersford, Pa. 19468 
g f Please send me the units checked. Payment in full enclosed $ or $3 de- 
| | h posit each item enclosed, balance C.0.D. | MUST BE FULLY SATISFIED OR 
WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked 


| O 8" Power Saw at $19.95 O Jointer Planer at $24.95 
L] Standard Rip Fence at $3.50 O Wood Shaper Kit at $19.95 0 ! 
O Long Rip Fence at $4.50 | Û 6" Swing Lathe at $14.95 0 
- O Precision Ball Bearing Spindle at $5.00 — [112" Swing Lathe at $29.95 | = 
O Belt Sander at $14.95 C) Face Plate $2.50 (either lathe) WiTH 


SAVE g" 


| s [] Disc Sander attach. at $7.95 Turning Chisels at $4.95 
| m O Mitre Gauge for sander at $1.95 " (either lathe) : 
j à CJ Drill Press at $34.95 D Lathe Speed Changers at $14.95 | EE os 
: a G.E. Motor O] $19.90 (with other item) O $24.85 (purchased separately) Pi |. "is. 
اال‎ | NAME: SST ARETE ERR a eS 
| 7 re sel oy iy a Nee E E N a LAU 
| CITY user accerace acer s caca STATE عم دعس عع‎ PIP مع عع‎ 


DIRECT FACTORY OFFER AND REVOLUTIONARY 
PATENTS decrease costs, increase efficiency. Full 
scale power tools of heavy duty 100% cast iron 
and steel. Streamlined design reduces weight, 
cuts material and production costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct... save store profits. 
| | ENDORSED BY AMERICA'S 
A UNCONDITIONAL TOP MAGAZINES . . . Here 


hh, is what the editors say: 
10-1 Mii, ° A good bit of sound 


سح سيو GUARANTEE‏ 


, cuts compou 
n 
makes coyes and mouldings. 


ies. factory. Wt, 25 


You must be fully satis- Science; "(saw) boasts ALL | . 


Money promptly : ; 
ed : Mechanics; “Amazingly 


in full. gl versatile." Workbench; 
| يشش‎ “Highly substantial con- 
struction, sturdy enough for production line use.” 
Industrial Woodworking. And Workbench awarded 
these tools their coveted “Work Tested” Seal. 


. TABLE STAYS LEVEL 
j lowers 07.2147 b angle up to 50° 


e 
es std. ied Scale. Patented 


4 eeps 
any angle, transmits 


tineis : m .Temoves to tak full power. Takes std. hi : 
OVER A MILLION USERS confirm their precision, gauge assembly, Gro; e dadoe heads, curt 1. blade, saw 
vga ied : ! t . Groun ' ers, etc. (r , Insert 
versatility and rugged performance. s Ss available at factor MIS EK Eos. Steel base. ‘cm ^r Accurate mitre 
10 YEAR FULL SERVICE GUARANTEE Any part | Eh - Size (for bench saw) $3.50; larger fne nd desired for easier Work ali eee 
or parts of an | ower tool** which may beco PACK e i Pi nm 
inoperative for any restr within ten ven ie be EE CABINET BASE —À base, as ill'd.) $4.50. 5 


chase date will be repaired or replaced by factory without 
| cost to purchaser, Your only cost: for postage. 

**Except motors and motorized power tools, to which the 
same terms for a one year guarantee will apply. 


3-4 ours Uu > " LJ 8 | 1 - 
work s : d . Use your AM 7 ! You'll need ar ! 
urface, 33” he ight, tool Storage com Y utting. Plans provide 23^ ji y 


TO-YEAR FULL SERVICE GUARANTEE: 


| INDUSTRIAL SIZE 12" SWING 4-FT. 3 
LATHE 70 WOOD LATHE à 32" RADIAL 
trays, lamp bases, rosettes, etc. $2.50. 3 |. Wt. 14 Ibs. OF $75 UNITS a : L PRESS 
Set of 3 high speed turning chisels, $4.95 add'l. — : All cast iron and st 
3 40 UNITS . . . with same precision and speed. and steel é 
ed und a awe cast iron with tubular steel bed. Ball a ee $ 95 8 
thrust cup center, spur center, T-rest assembly, lever action tail : | scs R 3 4 
stock, Zapeed pulley. Fits any motor sine oS qax rta م‎ We Jaconia huek i 
10-YEAR FULL SERVICE GUARANTEE" wood and plastics Special tubular steel be d rais wit shipping ب الخد‎ ee uck incl. 5 
: pension I ri EL - : . 
m tion, virtually eliminate vibration. Prezision bail thrust bares "etc "r 86 ido DOES THE WORK OF $30 UNITS 
2 $T Mitre gauge: cup center. Large graduated T-rest. Screw action tail Set ol 3 high speed -.. and much more Industri 
PRECISION ta $1.95 add'l. stock. 3-Speed pulley for different work diameters. turning chisels: $495 f Quality precisi . eustrial ^ 
A" x 36" BED 10-YEAR FULL SERVICE GUARANTEE” — additional stánd Ion unit with all 
e. a” JOINTER-PIONER | ras. Head raices, aye 
MT, | . 8 3 raises, lowers, x 
SANDER a aw J^ a LONG, 4'4" ahe EE نيت‎ pw of throat up to 16”. Pre. 
f.o.h. factory Wt. 15 lbs. “™ TES | ie ل ع‎ et to any angle for 
ع‎ {Disc Sander attachment incl. disc ^. - $24 95 Pu r^ d WA 4 table drilling, even oriri 
ound cast table (tilts 0-459): ho drilling. n = 
bracket, gr | E 
$7 95 add'l. F t ١ E on = 59 m 
DOES WORK OF $50 SANDERS . . . The world's mos f.o.b. factory. Wt.: 9 Ibs. S 100% precision ground 
talented belt sander. Heavy cast sander incl. 4^ x 35° Complete 23 shown. = € — cast iron and steel. Z 


ing belt, V-pulley drive, multi-purpose drive spin- 
M. Changes ‘rom horizontal to vertical sanding in secs, 


ho or larger motor. | 
taps PAD YEAR FULL SERVICE GUARANTEE* 


neH WOOD SHAPER KIT 


SPEED 


| f.o.b. factory. Wt. 15 Ibs. ques e | 

$1 995 Compl. less wood parts, motor. j IATHE SPEED 0 H AN 6 ER 

ional hold-down assembly $2.75 add'l. jw E bien 
سيور‎ OF $100 UNITS... Makes beads, a - Eu $1 95 ded “td ith any od 
M dings, tongue-and-groove joints, etc M mÀ-. useful for 8" swing or larger 
oils bl 1 lans Has sealed greased-for-life l ro lathes where very slow speeds 
Easy assembly p diustable height control, fence assembly. Makes [.o.b.factory are usually required for turn- 
ball bearings, a jus dUit peed. Takes 1/4 h.p. or larger motor, Shipping wt. ing 8 diameter or larger 


| urate cuts at high 5 Nite E* ناف‎ lbs. work pieces. Converts 
ii gp ا‎ FO-YEAR FULL SERVICE GUARANTE : Complas shown, speeds from 350 RPM io 


DOES THE WORK OF $60 UNITS . . . Professional power planing 
at a hand tool price. Make faster, more accurate joints, rabbetts, 
bevels for windows, doors, drawers, qune tapered legs—Adjust- 
able precision ground cast iron tables. Patent-pending design holds 
knife to table clearances at any depth. Rabbett depth 34”. Fence 
adjustable 0?-50?. Hardened, ground hi-speed steel knives. Dual 
Cutter guards. Balanced cutter head. 

10-YEAR FULL SERVICE GUARANTEE* 


| TO-YEAR FULL SERVICE GUARANTEE” 


less motor 8000 RPM from 1725 RPM 
& lathe motors. 


FUB. FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 


1 ' | | DEVELOPING § 
BRAND NEW e MOTOR FULL1HP... 19° FACTORY / PURCHASED SEPARATELY, $24.85 


138 | POPULAR SCIENCE 


A bike 
for the guys 
with someplace 
diedie W ~ 10 20. Malibu Handlebar 


banana saddle f 


Combination drag 
and parking brake 


NU Î me enm 1 Caliper handbrakes 
Safety reflector — | T ) 
| 3 /١ | front and rear 


| — Gearshift 


Sparkling, | ——— à 
flamboyant paint job ال‎ i Loe ie Sy - Twin stick console 


Strong, lightweight 


“Cheater Slick®” l 
/ front suspension 


tire with billboard —— 
lettering 


20-inch rear wheel 


Muffler style _ a Tdi y " V 
chain guard ^ MA eo ge | “yy he” — front wheel 


derailleur 
gear system 


Huffy bikes come either loaded, like this 
new “Slingshot 5," or stripped to the 
rugged minimum for everyday rough-and- 
ready riding. See your Huffy retailer today. 
Remember Huffy for lawn mowers, garden 
tillers, bicycle accessories, automotive 
service equipment. Huffy, Dayton, Ohio 
45401, or Azusa, Cal. 91702. 


oS 
NE. "S ` | 
V مدن‎ LS 6 | R) 
- PMarllorefeds | 
» ١5 er Longhorn 100’s— Y 
you get.a lot to like. 3) 


` m 


ili 


l00* 


rr F 


pen 
Nakane M 


Come to where the flavor is. Marlboro Country. - 


L. = 


7 A r = 


d^ 


“hates 0 


LJ 
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